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SOCIAL BEHAVIOR IN NESTING CLIFF SWALLOWS 
By JOHN T. EMLEN, JR. 


Gregarious behavior in birds may be regarded as the result of positive social re- 
sponses. Such responses are generally, if not always, balanced by negative social re- 
sponses. The social behavior exhibited by a bird in any particular situation may thus 
be regarded as reflecting a balance of the two responses. 

The social and territorial behavior of nesting Cliff Swallows (Petrochelidon pyrrho- 
nota), one of the most colonial of passerine birds, was studied from this point of view 
during the summer of 1950 at fourteen nesting colonies in northwestern Wyoming. 
Facilities were provided by the Jackson Hole Research Station of the New York Zoo- 
logical Society; financial assistance was provided by a grant from the Society. I wish 
to acknowledge with gratitude the cooperation given by Mr. James Simon and other 
personnel of the Station and the aid of Mr. Arnold J. Petersen, Dr. J. Paul Scott, Dr. 
Nicholas Collias, Dr. Joseph Hickey and Mrs. Margaret Hickey in the critical reading 
of the manuscript. 

The foraging area and nesting sites of the four colonies studied most intensively are 
shown on the map (fig. 1). Colony A, the largest (130 nests), was situated beneath a 
series of concrete spans above the Jackson Lake Dam. Colony B (36 nests), a subsidiary 
of Colony A a few hundred yards to the north, was under a seven-foot concrete culvert. 
Colony C (91 nests), also a subsidiary of A, occupied the eaves of the water tower and 
neighboring buildings in the village of Moran. Colony D (18 nests), one mile north 
of the others, was in a five-foot concrete culvert. Flood plains over which the swallows 
foraged from these colonies were formed by the geologically recent recession of lake 
or river waters that has left flat expanses of heavy soil covered with sedges, grasses 
and willow scrub, or with lush wet hay fields of timothy, blue grass and sedge (fig. 2). 
Behind these plains the terrain generally rises abruptly to benches or to foothills cov- 
ered with sage brush and lodgepole pine. 

Intensive observations were begun on July 1 at the height of the laying period in 
the four colonies near Moran and were continued until the end of August by which 
time all the local breeding birds had left the area. 


METHODS 


All the 275 nests in the four colonies were numbered, and the history of each nest 
was followed and recorded in chart form. Experimental manipulation of nest contents 
was undertaken in one colony (C) which was early threatened by residents because 
it was considered a source of dirt and unpleasant odors. The colony ultimately was 
saved by the persuasions of the author. The results of these experiments are described 
in another paper (unpublished). 

Studies of individual behavior were aided by observations on marked birds. Ninety- 
five adult birds were captured at their nests or netted at the entrances to the colonies 
for banding and marking. One hundred and forty-four nestlings were taken from their 
nests and marked. Marking consisted of a rather extensive spreading of acetone-base 
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lacquer paint, known commercially as airplane dope, on the remiges and rectrices as 
shown in figure 3. The objective in this type of marking was quick recognition of colony 
membership at considerable distances, and in this respect the technique proved highly 
successful. White, yellow and red painted birds from colonies A, B, and D and, to a 
lesser extent, green birds from colony C, could be quickly identified with the naked eye 
at 200 to 300 foot distances and often at much greater range. With seven-power binocu- 
lars, painted birds were often detected at distances where species identification was 
difficult. Paint was most clearly visible in birds flying against a dark background and 
could rarely be detected when they appeared as silhouettes against a light sky. Colors 





four Cliff Swallow colonies near Moran and the combined foraging range of the colony 
members (shaded areas). 


on the alula, the outer primaries and the tertiaries were most conspicuous in perched 
birds although stains, made by acetone dilutions of the paint, on the underparts, rump 
and forehead were frequently of great help in the quick spotting of banded individuals 
among perched flocks. Forehead markings were most useful in nest observations. Spe- 
cial markings for individual identification were not attempted, but casual irregularities 
in painting were utilized in certain nest observations. 

This extensive use of paint did not seem to hamper the birds in their flight, and the 
markings did not fade or deteriorate appreciably during the study period. Application 
of the paint was very time consuming, however. Each feather had to be painted indi- 
vidually with two coats and finally checked with a card or other separating tool to 
ascertain that it was free from neighboring feathers when dry. Even with the aid of a 
holding device, from 10 to 15 minutes was required to paint each bird. 

Behavior was studied largely by direct observation with 7X 50 binoculars. The birds 
were quite bold when the observer was quiet, and blinds were found to be unnecessary 
at the nesting colonies. A few planned experiments served to elucidate special aspects 


of territorial and flocking behavior. 
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Fig. 2. View of the foraging meadows of the Moran colonies from the northeast. 





Fig. 3. An immature Cliff Swallow showing the pattern of paint used for distant recog- 
nition of colony origin. 


CALL NOTES AND FLOCK INTEGRATION 


Call notes feature importantly in the social integration of Cliff Swallow flocks, and 
a brief description of their characteristics is necessary background for discussions of 
social behavior. Three main types were observed: (a) “conversational” notes apparently 
functioning in general flock integration; (b) “defiance” calls, including the so-called 
“song,” uttered in connection with territorial and aggressive displays between flock 
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members; and (c) “alarm” calls uttered at times of disturbance or threatened danger. 

Conversational calls were given with considerable frequency by flock’ members in 
flight, at rest and particularly when approaching or leaving the nest, apparently in re- 
sponse to the social stimulus of flock companions. They consisted of harsh low chirping 
notes, given with a variety of inflexions and modulations, according to the situation. 
The most frequent form was a low kersh; when excited the pitch was raised and the 
calls repeated as ash ash. These calls appeared to have value in keeping the flock to- 
gether during foraging and other activities. When used in the nest between members 
of a pair, the call was reduced to a soft short &rsh. 

The main “defiance” call or song was characteristically given by individuals sitting 
at the nest entrance or on an established perch, but it was occasionally uttered by a 
flying bird in a circling flock. It consisted of a series of high thin squeaks and low gut- 
teral gratings alternating in an extended song which often lasted for six or eight seconds. 
The head during utterances of this song was characteristically lowered, the bill slightly 
raised, and the throat feathers extended. When given by flying birds the tail was also 
spread and the wings dropped and moved with short quivering beats. Although generally 
given in response to the approach of other birds, this defiance song and display was also 
given by aroused territorial birds at their nest sites in the absence of other swallows, 
apparently as a type of possessional or territorial announcement. It almost invariably 
served to elicit aggressive responses from neighboring individuals and for this reason 
should probably not be regarded as a threat call; at least it failed to function in repelling 
intruders. A direct form of threat at close quarters consisted of stretching and snapping, 
or sometimes of bowing and gaping in a posture suggestive of the food begging behavior 
of fledglings. 

The alarm call, given by colony members on the approach of an enemy or other 
disturbing factor at the colony or roost, consisted of a clear plaintive zeoo with a de- 
scending inflexion. This was uttered singly or, when the disturbance appeared suddenly, 
in a series of three or four calls. Loudness and pitch also seemed to vary with the 
degree and imminence of the potential danger. Birds in their nests responded promptly 
to this call by presenting their heads at the entrances. A whistled imitation of the call 
thus proved useful in checking the occupancy of nests. If given near a perching flock, 
the call typically precipitated a sudden departure of all but a few members. Soft low 
calls of this type were occasionally heard from foraging flocks, their function and sig- 
nificance at this time being obscure. 

The food begging call of the young both before and after leaving the nest consisted 
of a rather high shrill pleet or pleetcet and was a characteristic feature of postnesting 
flocks during August. 


POSITIVE SOCIAL RESPONSES 

All or nearly all the ordinary activities of Cliff Swallows were performed in groups, 
and positive social responses were readily seen on the loafing perches, at the foraging 
areas, at mud and grass-gathering areas, and at the nesting colonies. 

Gregariousness at the loafing perches.—Large flocks of resting swallows lined up 
along telephone wires or on the branches of trees are a familiar sight to ornithologists 
(fig. 4). Loafing flocks are characteristic of the breeding season as well as of the post- 
breeding and migration periods. During the nesting season at Moran, groups were lim- 
ited in size by the number of breeding birds in the local colonies. Late in July they 
increased rather suddenly as the local young fledged and joined their parents. A week 
or two later the flocks either left to join other colonies, or grew rapidly with the acquisi- 
tion of foreign membership. 











VS we 





July, 1952 SOCIAL BEHAVIOR IN CLIFF SWALLOWS ; 181 


Starting about sunrise a large portion of the local adults accumulated in protected 
sunny situations near the colonies for an hour or so of sun-bathing and preening. Narrow 
ledges of trimming on the east face of a white painted house near colony C was the 
favorite site at Moran. Some birds came directly from their nests in colonies A, B, C 
and D (the latter one mile distant) ; others flew in from the lake or from nearby meadows 
apparently having made a flight first. The scarcity of fecal droppings on and below the 
wall suggested that little prior feeding had been done. 

Telephone wires were the commonest perching sites for loafing swallows after seven 
o'clock in the morning. Habit seemed to be involved in the selection of loafing areas, 
for out of the many miles of wires accessible to the birds, a few limited regions, com- 





Fig. 4. Swallows on telephone wires. A, normal spacing of Cliff Swallows (Moran, Wyoming) ; 
B, normal spacing of Purple Martins (Madison, Wisconsin); C, group fighting of Cliff 
Swallows in response to singing on the wires; D, preening. 


prising three or four sections of wire each, were characteristically used day after day. 
These were in relatively undisturbed areas affording clear vision for at least 100 feet. 
The observer was unable to detect any peculiar features of the favored sites over many 
unused sections of wire. Central location with respect to the main colonies was obviously 
involved, but birds from colony D, one mile distant, passed thousands of feet of good 
perching wires to join the group at Moran. Within the limited perching areas, the por- 
tions selected for use on any one occasion commonly varied from day to day and from 
hour to hour by as much as several hundred feet. On any single occasion the first bird 
or birds to alight seemed to form a focus of attraction for those that followed. 

Birds of both sexes and from all of the four local colonies mingled freely in the loaf- 
ing groups, coming either directly from their nests or straggling in from the foraging 
grounds. Cliff Swallows from distant colonies and swallows of other species also asso- 
ciated freely with the local birds in these groups. Most of the birds on the perches at 
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any one time were either resting, often with the bill turned back beneath the scapulars, 
or preening. Preening was usually vigorous and sometimes continued for as much as six 
or eight minutes without pause. Perhaps this preening was a type of displacement activ- 
ity, a formalized behavior response to a tension resulting from the interplay of positive 
and negative drives as has been suggested for similar behavior in the Common Tern 
(Sterna hirundo) by Palmer (1941:100). It was often indulged in by isolated perchers, 
however, with nearly if not quite as much vigor as grouped birds. The activity seemed 
to spread through a flock by contagion so that the per cent actively preening at any one 
time was commonly either high or low (fig. 4). Single individuals seldom remained on 
a perch for more than five or ten minutes so that there was a continuous reshuffling of 
birds. In general the flock would tend to grow slowly for from 5 to 20 minutes as arrivals 
outnumbered departures. This might continue until one hundred or more birds were 
present. By this time an alarm call would be sounded by one of the birds and nearly all 
the flock would swing off, circling irregularly while the perching aggregation slowly 
reassembled. 

The rate of accumulation of birds in the loafing flocks and the selection of perches 
with respect to the other birds was studied with the hope of learning more concerning 
the social forces involved. On arriving a bird would select a perch anywhere from 4 
inches to 10 feet from the nearest percher. The 4-inch distance was commonly selected 
even when the flock was sparse, and the number of such close spacings seemed to be 
roughly proportional to the size of the perching flock until a high level of crowding had 
been reached when the filling of 8- to 10-inch spacings rapidly increased the ratio. 
Spaces up to about 30 inches were commonly filled centrally, the arriving bird choosing 
his central position with considerable accuracy. 

In one place where a one-hundred-foot stretch of telephone wires and a half-dead 
aspen tree provided a perching area for a flock of about 140 swallows, the area was 
divided optically into five 20-foot sections and the numbers of birds on the three central 
and most heavily used sections counted at one minute intervals. Each time after being 
flushed the birds returned to the three central sections and occasionally to the terminal 
sections and the tree which lay within the west terminal section. The results of seven 
series of counts representing seven successive aggregations at this location on the morn- 
ing of August 4 are shown in figure 5. In all these series the middle section attracted 
swallows most rapidly and eventually acquired the largest number. When the terminal 
sections were both used by birds, as in series 3 and 4, the center of balance of the group 
remained in the middle section. When the east terminal section was used, however, and 
not the west, as in series 5, the center of balance was shifted to the east. From these 
observations we may infer that central positions in an assembling flock were favored. 

Although a perching flock clearly served to attract further members, density of 
grouping appeared to add an increasing element of instability into a resting assemblage 
and clearly had an inhibitory effect on perch selections at higher levels of density. A 
single bird or small group, as already noted, commonly served to decoy others of its 
own or related species. The first ten or twenty birds to arrive at a loafing site, however, 
generally dispersed themselves over most of the area eventually occupied by the whole 
assemblage. Growth then proceeded by intussusception rather than by accretion from 
a few focal points. In one observation on July 20, where a flock started to assemble at 
two points one hundred feet apart along a telephone line, the larger and denser group 
of 25 attracted 20 new recruits while the smaller group of 10 attracted 16. At higher 
density levels an inhibitory effect becomes apparent. In series 3 and 4, of figure 5, where 
accumulations at the perching area continued until the flock was largely settled, birds 
eventually stopped alighting in the densely populated central section and selected 
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perches in the peripheral areas. There was even a decline in the number of birds in the 
central section while the lateral sections continued to grow. That this decline occurred 
in series 4 at a level only about half that reached in series 3 suggests that this density 
response is to relative rather than to absolute crowding. An absolute crowding limit of 
approximately 50 birds in 20 feet, imposed by individual tolerance limits, is discussed 
in the next section of this paper. 

Bank Swallows (Riparia riparia) and Tree Swallows (/ridoprocne bicolor) joined 
the Cliff Swallows on their roosts even before the young had hatched, and later the 
perching groups also included Barn Swallows (Hirundo rustica), Rough-wings (Stel- 
gidopteryx ruficollis) and Violet-greens (Tachycineta thalassina). All species inter- 
mingled freely and each appeared to function in attracting others regardless of species. 
Immature birds tended to be dispersed peripherally in mixed flocks as did members 
of less numerous species. 
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Fig. 5. Rate of accumulation of swallows in successive perching 
groups on telephone wires; August 4, 1950. The horizontal scale 
of each graph represents time in minutes, the verticle scale, num- 
bers of birds on the wires. 


Gregariousness on the foraging areas—Throughout the nesting period the birds 
spend much of their time on the wing, feeding, gathering flying insects for the nestlings, 
drinking and bathing over the surface of a lake, or in activities which I tentatively inter- 
preted as flight play. These activities in the vicinity of Moran were performed in July 
in loose flocks of from 25 to several hundred birds with members of the four local col- 
onies all represented and freely interspersed. Later in the season the flocks increased 
in size as fledged young and swallows of other species, particularly Bank Swallows, 
joined the ranks and merged almost completely into the foraging groups. 

Much of the foraging was done locally within a quarter mile of the nesting colonies, 
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but large elements of the population tended to drift away as a group, especially during 
the warmer parts of the day, to foraging grounds as much as four miles distant. Before 
the start of incubation these excursions, as noted by Buss (1942:158) and Pettingill 
(personal communication) , often involved the entire nesting group, the colony site being 
completely deserted for as much as four or five hours at a time. 

Later excursions were no less extensive, but many birds remained behind at the 
nests, and a nearly continuous stream of birds flowed back and forth between the colony 
and the foraging grounds of the moment, as mates exchanged duties at the nest or re- 
turned with food for the young. Birds flew directly in these shuttling flights, in so far 
as swallows ever fly a direct course, at speeds which averaged about 100 yards in 10 
seconds or one mile in 3 minutes. 

When on the foraging ground most of the birds at any given moment were aggre- 
gated in a single foraging unit. Storer (1927:107) noted this group-foraging phenome- 
non at a large colony in California, and Buss (1942:158) observed several manifesta- 
tions of it at a colony in Wisconsin. Foraging flocks were loosely formed, each bird 
circling and darting about in an independent manner and showing none of the nice in- 
tegration of movement to be seen in pigeon or shorebird flocks. A group would char- 
acteristically spread over from 2 to 5 acres when feeding low over the grass meadows. 
At times there seemed to be a pattern of circling either clockwise or counterclockwise, 
but within a few minutes this pattern would be lost in irregular maneuvers. The effect 
was usually a maelstrom of criss-crossing flights. Flock integrity was apparently main- 
tained by the tendency for individual birds to turn and circle back as they found them- 
selves pushing out beyond the main body of foraging birds. The nearly continuous flow 
of birds arriving from and departing to the colonies at times created a confusion which 
might have obscured the nature of these circumscribed foraging flocks had not the pres- 
ence of color marked individuals revealed the identity and destination of birds which 
could otherwise have been interpreted as irregular stragglers. 

A foraging flock rarely maintained a static position over a meadow for more than 
a few minutes. It would typically drift, sometimes so slowly that the movement would 
be noticed only with prolonged observation, occasionally quite rapidly, but never as a 
single directed flight participated in by all members. 

This drifting of the flock as a unit over a varied terrain resulted in a progressive 
shifting of flock activity and a striking unanimity of behavior. Thus a large contingent 
of the local population became collectively engaged first in feeding, then in drinking 
over the lake, then in mud gathering, as noted in the next section, then in loafing, to 
produce a synchrony and unanimity of activity which was conspicuous whether the ob- 
server was located at a distant foraging ground or among the nests in the colony. 
Observing at the nesting colonies, the writer at first misinterpreted this behavioral con- 
formity of the flock as the result of contagious responses to the activities of birds at 
neighboring nests. 

During the warmer hours of the day, foraging flocks often operated high above the 
meadows, at heights estimated at 500 to 1500 feet, possibly in response to the diurnal 
movements of flying insects. A few soft call notes from the sky often called attention 
to these flocks, circling irregularly almost beyond the range of human vision. At such 
times flock unity seemed less developed, and the area or space occupied by a group at 
a given moment might be many times that used when the flock was near the ground. 
Looser organization and less regularity also seemed to obtain late in the season when 
the flocks had been augmented by immatures and by swallows of other species. 

More tightly intergrated flocks sometimes formed for late evening maneuvers prior 
to night roosting and again in the early morning. Non-breeding birds and birds with 
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incompleted nests were active participants, moving off after the maneuvers to roost 
in a body at some distance from the colonies. Nesting birds were also involved, however, 
and the flights generally took place over or near the nesting places. 

All participants, sometimes several hundred individuals, would unite to circle and 
wheel in a whirlpool of swirling birds suggestive of the pre-roosting flights of the Chim- 
ney Swift (Chaetura pelagica). It was impossible to determine whether the birds were 
feeding, but the whole procedure was suggestive of a social rather than a foraging activ- 
ity. Occasionally a flock would split briefly, or a small group, leading off in a new 
maneuver, would fail to draw the main body of birds with it; but stragglers were few 
and the total effect was that of a cohesive aggregation. 

Gregariousness at mud- and grass-gathering areas —The gathering of mud and of 
grass for the nest was a major activity of Cliff Swallows during the nest building phase 
of the breeding cycle and irregularly thereafter as nests needed repairing. Mud for the 
nest shell was gathered at rain puddles or along open muddy banks of lakes, streams and 
sloughs and carried as small pellets in the bill to be added to the nest rim. Grass for the 
lining was collected in exposed dry spots where the stand was sparse and the grass 
texture fine. 

Mud and grass gathering were highly social activities. All participating birds typi- 
cally concentrated their activity on one or two areas of a few square yards regardless 
of the extent of suitable facilities in the neighborhood. From ten to thirty birds might 
be clustered together in this limited area while dozens more were shuttling back and 
forth to the nests. Each bird appeared to work independently, holding its wings high 
above the back and fluttering them as it pecked repeatedly until a large beakful had 
been secured (fig. 6A, B). Both members of a pair participated and characteristically 
exchanged places at the nest with each return. Collecting the mud usually required 
15 to 40 seconds and placing it on the nest from 30 to 40 seconds. The time required 
to make the commuting flights was determined by the distance, being about 10 seconds 
for every 100 yards. 

On the ground the group worked actively and often ignored the careful approach 
of an observer. All responded quickly, however, to an alarm call from one of their mem- 
bers and would frequently rise and wheel off even at imaginary disturbances. If the 
interruption was brief the birds returned, but if they were unable to return within half 
a minute or so, the sequence was broken and the birds shifted to another site or tempo- 
rarily abandoned their mud gathering and moved on to other activities. A few sites were 
used repeatedly, but there was much irregularity in this respect, and it was impossible 
to predict where the group might gather the next time. 

As in other social activities, members of all four local colonies at Moran mingled 
freely at the mud- and grass-gathering sites. The birds ordinarily worked side by side 
only a few inches apart regardless of colony membership and with little evidence of 
intolerance. Fights occasionally occurred, however, one bird deliberately alighting on 
another, grabbing it by the head or neck feathers and tenaciously holding on for 8 or 10 
seconds (fig. 6C). Often these encounters resembled brief and incomplete copulations. 

A striking feature of mud-gathering activity was the simultaneity of its occurrence 
among the members of a colony. Nest building with mud is of necessity intermittent, 
extended interruptions being required for the fresh construction to harden before new 
increments can be added (Buss, 1942:156). A definite synchronization of mud-gather- 
ing activity was repeatedly noticed at the colonies under study, apparently attributable 
to the flock foraging behavior already described. This synchronization was most striking 
after the eggs had hatched and mud-packing behavior occurred only irregularly as nest 
repairing. Among the incessant flow of adults arriving with food for their young, one 
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bird would appear with a pellet of mud; a minute later others would be doing the same 
and within two or three minutes all birds would have switched from food gathering to 
mud packing. Nestlings gaping for food were ignored as the parent busily entered, then 
turned back to place its load of mud at the nest rim. For ten to twenty minutes nearly 
all the active birds would be packing mud, and then quite suddenly, this would stop 
and the birds would switch to another activity. The strength of the stimulus to pack 





ar 
Fig. 6.-Cliff Swallows gathering mud. A, B, typical grouping and postures; C, a fight. 


mud, once the pattern had been set for the colony, is strikingly shown by the behavior 
of certain non-nesting birds and birds with completed nests that were repeatedly seen 
to pack mud to the colony and attempt to place it on nests other than their own. Before 
the writer was aware of this phenomenon he used the growth of nests as circumstantial 
evidence of their occupancy, but later he found that abandoned nests and even old shells 
from a previous year would occasionally have mud added to them during periods of 
mud-gathering activity in a colony. 
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Gregariousness at the nest sites —Cliff Swallows are one of the most social passerine 
birds in their nesting activities. Nests are typically grouped in well defined colonies situ- 
ated under overhanging cliffs, or, more commonly, under the protecting eaves of build- 
ings, bridges and other man-made structures. They may be built as separate units in 
the larger spacings but often are merged into double nests, long rows or extensive masses 
(fig. 7A, B). The fourteen colonies under investigation at Moran varied in size from 
18 to 178 nests. Colonies as large as 2000 nests have been described for the species 
(Buss, 1942). One cluster examined in a colony under a bridge at Elk Antler Creek in 
Yellowstone Park 76 miles north of Moran contained 900 nests merged into one mass. 





Fig. 7. Groups of nests of Cliff Swallows in a colony. A, contiguous nests showing flaring posi- 
tion of openings when nests are placed close together. B, a massed group attached to the 
ceiling of a concrete culvert, showing spacing of nest openings; two nests have breaks which 
should not be confused with natural openings. 


When suitable sites are present, colonies commonly are subdivided or have scat- 
tered groups of nests at various points within a half mile or so of the main unit. Several 
of the colonies under observation had 4 or 5 semi-isolated subsections or peripheral 
subcolonies. The three nesting groups at Moran (A, B and C in fig. 1) and possibly also 
the fourth (D) should perhaps be considered as subgroups rather than as distinct units. 
In one case a single isolated nest was built late in the season nearly a mile from the 
nearest colony. 

The members of these subdivisions and subcolonies apparently merge completely 
with birds from the parent colony as single social units. No intergroup antagonism was 
detected between the colonies at Moran (A, B, C and D in fig. 1) and one bird from 
colony A was observed perching peacefully among the members of the Elk Ranch Col- 
ony five miles away on August 4. Colonies would thus appear to be essentially open 
societies. 

Although the start of nest building was not observed in this study, an examination 
of laying and hatching dates and of other signs of the stage of progress at individual 
nests revealed that there was a general synchrony of the cycle in the members of any 
single colony, more than would be expected to result from independent responses to 
seasonal and weather factors by the individuals (table 1). Thus all the birds in colony B 
in 1950 hatched their eggs between July 6 and 11. The bulk of the nests at the dam 
(colony A) hatched at the same time or perhaps a day earlier, but here there was a 
second, delayed, group which reached the same stage 10 to 12 days later. Most of the 
birds at the tower (C) and on the cabins nearby paralleled this second nesting group, 
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but a smaller number at the tower nested as a separte group about six days later. Obser- 
vations by A. J. Petersen (personal communication) in 1949 (table 1) provide further 
evidence that each colony has an independent synchrony within itself. It would thus 
appear that social forces are involved in the determination of nesting dates and that 
each individual in a colony is influenced in its breeding schedule by its associates. This 
might be interpreted as an example of the “Darling effect” in which social forces acting 
through sensory channels influence the physiological mechanisms of flock members in 
such a way as to produce a parallel development of the reproductive tract and of repro- 
ductive processes (Darling, 1938). Further observations on pairing behavior at the nests 
(unpublished manuscript), however, indicate that the synchrony in some cases at least, 


Table 1 


Hatching Dates at Cliff Swallow Colonies* 


1949 
Colony July 3456789 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Total 
A Lz2aE =u SR 118 
B 1 i: vi 68 3 2: 3 2 1 1 42 
Cc xx = = = s 50 
D x x x x 22 
5 mi. E xxx 18 
6 mi. E xxx 125 
7 mi. E xa a &% 52 
22 mi. E x x 150 
1950 
A 22228 = 8 a. es x x 130 
B 3985 43 36 
Cc C2 £2.09 Soe 2-2 Boe 2 SE 91 
Cc’ ie ae 30 
D i a a i i ee | 18 
* Colonies as designated on map (fig. 1) or in miles from Moran. Numbers indicate number of nests examined which 
reached the stage on date indicated; an x indicates computed hatching dates in colonies with inaccessible nests. Bold face 
type denotes main hatching period for each colony. Totals indicate number of nests in co'ony. Data for 1949 from notes 


of A. J. Petersen. 


was due to mass occupancy of a colony site followed, after about a week, by the with- 
drawal of those prospectors which had failed to establish territories and construct (or 
occupy) nests. Second attempts by these unsuccessful birds were subsequently made in 
similar mass clusterings at new sites peripheral to the established groups or at some 
distance from them. 

The position of a nest in a colony was correlated with the stage of the reproduc- 
tive cycle of its owner. Twenty of the 32 nests classified as belonging to the late hatch- 
ing group at the Moran Dam were peripherally located while 86 of the 98 assigned to 
the early group were situated well back under the overhang. Correlations between posi- 
tion of nest and stage of progress were vague at the other colonies because of the small 
size of the nesting groups and because of the close synchronization obtaining. It was 
clear at the tower colony and at Uhl Hill, however, that where double rows of nests 
occurred, or where single nests were placed below the main row, the lower nests lagged 
behind. Six late nests at the Elk Antler Creek colony in Yellowstone which still con- 
tained young on September 1 were all located in the lower tier or peripherally on the 
ceiling of the bridge. Thus, as in Darling’s gulls (0p. cit.), the first birds tended to select 
central sites while later arrivals built peripherally. 

An important consideration in interpreting these data on the Cliff Swallow is that 
old nests in reasonable repair are patched up and re-used year after year. Thus, in a well 
protected site like the Moran Dam, centrally located nests may be more sheltered 
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against winter damage and consequently in better condition for reoccupancy by domi- 
nant or aggressive birds the following spring. Whether it be this or a straight matter 
of selection of centrally located sites by the first comers, the principle of peripheral lag 
applies and indirectly reflects a preference for central positions which may perhaps be 
compared with the preference for centrally located loafing perches noted earlier. 

Darling (op. cit.) has noted that size of colony and position in the colony may affect 
nesting success. Unfortunately no comparable observations were made on the Cliff 
Swallows in the present study. It was noted repeatedly, however, that visits to the nests 
caused more disturbance in small than in large colonies. The owners of the isolated 
nest mentioned above were particularly perturbed by the observer’s presence and gave 
the alarm call almost incessantly during his visits. The same excitability was conspicu- 
ous among late nesters after the majority of a colony had dispersed with their young. 
Such behavior suggests that flock association in nesting imparts a certain stability for 
the group members. 

Unified group responses of a contagious nature leading to mass desertion of the col- 
ony, such as have been reported for the Tri-colored Blackbird, Agelaius tricolor, (Lack 
and Emlen, 1939:228) were not encountered. In none of the numerous cases of nest 
disturbance and nest abandonment did neighboring pairs respond; in two colonies where 
the majority of the nests were destroyed early in the season, the remaining pairs per- 
sisted. A temporary abandonment, en masse, of several colonies on the Buffalo Fork 
at the time of a cold, rainy spell on July 10 and 11 may have had an element of con- 
tagious behavior in it, but since all of the small minority of birds which had eggs at the 
time remained, the mass movement is interpreted as largely a summation of individual 
responses. 


SOCIAL TOLERANCE LIMITATIONS 


The negative social responses or expressions of individual independence which limit 
and regulate flocking behavior are clearly manifested yet spatially restricted in the Cliff 
Swallow. They can best be seen when the birds are at rest and are consequently consid- 
ered in the following pages as they occur at (a) the loafing perches and (b) the nesting 
sites. Outbreaks of the grating song suggesting self assertion and defiance and instances 
of conflict were noted in foraging flocks and at mud- and grass-gathering sites (fig. 6C), 
but their significance at these times could not be interpreted. 

Intolerance at the loafing perches —Cliff Swallows when perched in linear arrange- 
ment along wires, ledges or branches, dispersed themselves so that there was a space of 
at least 4 inches between birds (fig. 44). Allowing one inch as the breadth of a perch- 
ing bird, this means a maximum of one bird per 5 inches of wire or 24 birds in 10 feet. 
This general rule of spacing also applies in the irregular branches of trees, on flat roofs 
or where a group of parallel wires adds a third dimension to the spatial arrangements 
of the flock. 

Observations on the selection and maintenance of positions by birds in a loafing 
flock suggest that this spacing is a reflection of individual intolerance of crowding and 
that the size of the intervals between birds is related to the distance a bird can strike 
without shifting its feet. Swallows have weak feet and ordinarily do not walk or shift 
their position once they have settled. The defended zone is thus restricted by the size 
of the bird and the extent of its reach from a fixed position. Breeding Bank Swallows 
were observed to have similar restrictions to crowding on the loafing perches, commen- 
surate with their slightly smaller size. The principle must be extended with caution, how- 
ever, for other species including the Purple Martin (Progne subis) tolerate consider- 
ably closer spacing (fig. 4B). 
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New arrivals typically selected positions 4 inches or more from the nearest perching 
bird, and, as already noted, often chose perches midway between two resting swallows 
as though recognizing and respecting certain tolerance limitations. At such times no 
reaction was evinced unless the distance to the nearest bird approached the tolerance 
limit. When this occurred the incumbent might threaten with a brief grating squeak, 
or lower its head and snap before settling back to rest or preen. Occasionally a new 
arrival would attempt to squeeze into a 6- or 7-inch space, or would deliberately alight 
on or next to another bird (fig. 4C). Such situations were invariably followed by threats, 
scuffles and the retreat or departure of one of the birds. The aggressor in these encoun- 
ters might be neither the new arrival or the incumbent. The new bird often withdrew 
even before alighting, to flutter off and try another place. At other times it would perch 
but remain in a tense upright posture with feathers compressed as one or both of ihe 
neighbors challenged its position. Occasionally it assumed a more aggressive attitude 
and attempted to dominate the neighbor either directly and aggressively (antisocial 
behavior) or hesitatingly and cautiously, taking advantage of the neighbor’s preoccu- 
pation with preening or sunning. Such birds would often sidle clumsily along the wire, 
advancing and retreating as they challenged the incumbent. These approaches were 
successful in a few cases, but more often the challenger retired after 10 to 20 seconds. 

Tolerance limits seemed to be the same for all individuals regardless of relationship 
or colony membership. Aggressive displays were repeatedly noted both between mem- 
bers of the same breeding colony and between members of different colonies. In one case 
the two contestants were apparently mates. 

Young swallows after joining the adults on the loafing perches were still begging 
for food. The active gaping reactions of these birds toward their parents and at times 
toward other adult Cliff Swallows, other fledglings and even toward Bank Swallows, 
were difficult to distinguish from attitudes assumed in true aggressive behavior, indeed 
they may have had a considerable amount of the aggressive element in them. Parents 
generally responded by feeding, but when they had no food at hand, backed off and 
retreated before the aggressive advances of the young. Food begging by one young bird 
of another young sometimes resulted in a mutual display of gaping which subsided only 
after the birds had separated to a distance of 3 or 4 inches. Young swallows often ap- 
proached others of their kind and even adults, pulling at wings, tails or head feathers. 
The victim of these advances either ignored them and waddled away, threatened with 
open bill, or even attacked. One such encounter was observed between a young Bank 
and a young Cliff Swallow, the former taking the initiative, the latter the successful 
defensive response. 

Intolerance at the nests (territorial behavior ).—-Social tolerance limitations at the 
nest sites were similar to those observed at the loafing perches. Each individual defended 
the area within the reach of its bill against all intruders except the mate. The defended 
area at the nest, however, was fixed in position and thus assumed the characteristics 
of a breeding territory as generally defined. 

An examination of the distribution of nest openings, in a colony even where nests 
were massed irregularly, revealed that neighboring nests rarely had their entrances 
closer than 4 inches unless the position and direction of the entrance tunnel was such 
as to shield the owner from birds perched at the entrances of neighboring nests. Two 
nests built together as a pair typically had the flaring form seen in figure 7A, and in 
larger groupings irregularities in form could often be correlated with the position of 
neighboring entrances as they existed or had existed during construction. “Growth” 
lines produced by the successive additions of mud to the nest rim during construction 
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were readily detectable in most finished nests and provided clues on irregularities in the 
course of construction. 

Song and threat displays were repeatedly in evidence at the nest site especially dur- 
ing nest construction. A bird, when it was not actually packing or adding mud to the 
structure, sat on the ledge of the incompleted nest following the movements of each 





Fig. 8. Defense of the nest (for interpretations of actions, see text). The birds on the side of the nest 
in A, B, D and F were a pair starting a new nest at that point; residents of the nearly completed 
nest threatened and attacked these encroachers whenever their heads came within reach. 
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passing swallow and threatening those that came close (fig. 8A). Song attracted rather 
than repelled intruders and it was not uncommon to see from one to three or four birds 
hovering and alighting at the nest entrance of a singing defender. The usual sequence 
was: (1) a bird would approach and deliberately alight at the nest rim, leaning far back 
so as to avoid the blows of the resident (fig. 8B). (2) The resident, singing continuously 
and vibrating half-closed wings, would threaten and jab at the intruder’s head which 
was kept just out of reach. (3) The intruder would give up and fly off after a few 
minutes. Any bird which came within reach was vigorously evicted (fig. 8C, D). Intrud- 
ers apparently never took the aggressive in these fights but often showed great per- 





Fig. 9. A, B. Twin nests experimentally interconnected by 

breaking the intervening partition. The outer part of nest 

A was broken away to permit observation of nest interiors. 

Outlines of original structures indicated by dotted lines. 

I, II, III. Three stages of growth in a pair of opposing 
swallow nests. 


sistence (fig. 8E). Occasionally an intruder would succeed in actually entering a nest 
whereupon the defender would grab it and the two would scuffle and twirl in the nest 
for up to a minute before tumbling from the entrance still locked in combat. Usually 
they parted after falling a few feet but on one occasion they were seen to drop together 
into the water four feet below and then separate and fly off. Not infrequently one bird, 
presumably the resident, would be seen leaning from the nest entrance, suspending 
another bird from its bill by the head, neck or body feathers (fig. 8F). The latter, on 
release, would fly swiftly away uttering the conversational chirping note, or occasion- 
ally a subdued cry suggestive of the alarm call. At times the fighting would continue 
after the intruder had been evicted, taking the form of a chase, especially if the intruder 
persisted in returning to the nest for repeated assaults. 

Territorial threat and fighting were most frequent at partially built nests where a 
wide entrance meant a relatively large area to defend or close approximation of neigh- 
boring entrances and many avenues of approach for intruders. That it was this that 
occasioned the fighting rather than the attainment of a particular stage in the breeding 
cycle is indicated by the prompt reappearance of intrusion and fighting at nests which 
had been broken back by the observer. The completion of a narrow tunnel entrance 
apparently served to reduce the occasion for quarrelling at the nest. 
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At one colony the formation of the eaves structure on a barn roof created a situa- 
tion which led to increased rather than decreased conflict as nest construction advanced 
(fig. 9, I-IIL). Vertical surfaces on both borders of an 11-inch eave provided support 
for two facing rows of nests. At early stages of nest construction the space between the 
rows was adequate (fig. 91), but as the building progressed the openings inevitably ap- 
proached each other (fig. 911). Fighting at this time became frequent and intense and, 
when the opponents were absent, the birds were repeatedly observed to lean from their 
own nests and peck fragments from the rim of the opposing nest. When the space be- 
tween pairs of opposing nests had been narrowed to about two or three inches, alighting 
at the entrances invariably led to fighting. Both members of each pair sang almost 
without interruption, and irregular visiting contributed to a picture of general con- 
fusion. On one occasion a bird from one nest was seen to reach across and grab a bird 
from the opposite nest; a struggle ensued in the first nest followed by a tumbling fall 
as the two, locked in combat, dropped between the nests. The following day the quarrel 
had been largely resolved with the completion of entrance tunnels which turned to right 
and left so as to effect the necessary separation of the openings (fig. 9III). 

The various observations lead to the hypothesis that the peculiar form of the Cliff 
Swallow’s nest is a special adaptation for the intense localized type of territorial be- 
havior associated with colonial nesting in the species. The walls of the structure appar- 
ently serve as a protecting shield against interference by other birds and thus reduce 
the_occasion for fighting and contribute to the tranquility and stability of the colony. 
By completely surrounding the nest cup on all but one side, these walls may be regarded 
as enclosing the territory with a solid screen, leaving only the region around the opening 
to be defended. 

A few simple experiments were performed at one colony to test this concept and to 
throw further light on the extent and nature of territorial defense. In the first experi- 
ment the partition between two adjacent nests, each containing half grown young, was 
broken so as to form a large hole or window through which the birds could freely pass 
back and forth (fig. 9A, B). The entrance hole of nest A, facing the observer, was then 
enlarged so as to permit a clear view of the interior of each nest. Within a few minutes 
after the observer had retired to the observation point, an adult returned to nest A and 
fed the young without showing detectable signs of alarm or disturbance. A minute later, 
and while the A bird was still in its nest, one of the owners of nest B returned with food, 
but on noticing the adult bird in nest A through the window, flew off uttering loud alarm 
calls. The second member of the A pair then arrived as its mate flew off. This bird hesi- 
tated briefly over its own nestlings, then reached through the opening into nest B and 
fed the vigorously gaping young in that nest. An owner of nest B again lit at the opening 
during this procedure but promptly flew off in alarm. Possibly because of these initial 
circumstances the B birds remained in an alarmed state during the ensuing 20 minutes 
while the A birds continued a nearly normal routine of feeding, delivering food to their 
own young five times and to those of their neighbors through the window four times. 
The first successful entrance of its nest by a B bird occurred 26 minutes after the A 
birds had started feeding. The second member of the pair followed shortly and after 
delivering its beakful of food to the young was suddenly confronted by an A bird 
through the window. A short scuffle ensued after which both birds left by the B en- 
trance. But within a few seconds they and their mates had returned, and a round of 
fighting started which the observer was unable to follow in detail. One of the A birds 
which was marked was seen to enter its own nest repeatedly and leave or be thrown €ut 
of its own entrance and that of the B nest with equal frequency, but aside from this, 
individual identification of the contestants was followed with difficulty. Fighting con- 
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tinued without interruption during the ensuing ten minutes, then subsided with occa- 
sional flurries as the birds returned to feeding and nest repair activities. Behavior ap- 
peared to be quite normal except for brief but violent scuffles when a returning bird 
chanced to meet one of the neighbors in the combined nest interior. By the end of an 
hour enough observations had been made to formulate several generalizations which 
were substantiated by further observations the following day: (a) Fighting occurred 
only when a bird upon entering its nest encountered a neighbor in the combined nest 
interior. (b) Both members of each pair participated vigorously in the fighting. (c) Each 
bird was aggressive in both nests and attacked as frequently and as viciously in one as 
in the other. (d) Birds frequently left by the opening of the other nest but invariably 
entered through the opening of their own nest. 

Nest repair was started during the first half hour, and by the next morning the 
entrance of nest A had been largely repaired and the window between the two nests 
had been nearly closed. A rebreaking at this time precipitated a performance similar to 
that of the preceding day and a second closing of the hole. 

These few observations suggest that the birds of each pair initially accepted the 
entire combined interior of the two nests as their own possession, indiscriminately feed- 
ing the young of either nest and vigorously defending both cavities against intrusion. 
They also support the concept of a fixed defense zone or territory surrounding the natu- 
ral nest opening, for while birds left the combined interior freely by either exit, they 
invariably entered by their own opening and defended only that opening. 

As a further check on the significance of the natural opening, the partition between 
two other nests was perforated when one nest, C, was active and contained half-grown 
young, and the other, D, was abandoned and empty. As in the first experiment the 
birds in nest C accepted the disturbance and continued to feed their young, invariably 
entering through their own normal opening but leaving by either route. The following 
day, after it was clear that the birds were adjusted to the new situation, the normal 
opening of nest C was plugged with mud so that the only approach to the nestlings was 
by way of nest D. The confusion created by this act was great. During the first eight 
minutes 19 approaches were made to the nest. The birds simply hovered before the 
closed entrance for a few seconds, then flew on to return again after a brief circling 
flight. Once a bird lit at the site of the opening and pecked lightly at the plug, and once 
one flew on after hesitating at its own nest and entered another nest six feet away, 
apparently delivering its beakful of food there. In the ensuing two hours the owners 
of nest C continued to flutter up to their plugged nest openings but at less frequent 
intervals. Each visit was now brief, and the birds often moved on to other nest entrances 
as though seeking some suitable place to rest and deliver their loads of food. Neighbor- 
ing nest owners vigorously repulsed these advances, however, sitting in the mouths of 
their nests and singing threateningly as the birds from C hovered near. Several times in 
these hovering flights a bird alighted on the rim of nest D as though by accident, and 
once one proceeded to enter and may possibly have delivered food through the window. 
But the new approach through nest D was never adopted, and the young in nest C died 
of starvation several days later before the experimenter realized that the closure of the 
natural opening had effectively excluded the parents from their brood. 

There was no evidence of a defended flock territory around a breeding colony. 
Marked birds of other membership were repeatedly seen mingling with the local birds 
at colony entrances and without signs of antagonism. Furthermore, the birds which 
circled a colony giving alarm calls when the observer intruded were noted on several 
occasions to include marked individuals from neighboring colonies. 
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ANTISOCIAL AGGRESSIVE BEHAVIOR 

Quite distinct from the defensive behavior of birds holding perches on the loafing 
wires or at the nest was an aggressive type of behavior indulged in by isolated individ- 
uals or by gangs of mixed colony composition. To all appearances many of the attacks 
of these raiders were deliberate and unprovoked and had no relation to nest or perch 
defense. 

The status of these raiders and the situations which provoked their aggressive dis- 
plays were not clear. Birds of both sexes were apparently involved, but young birds 
were never noted in raids at the nests. The similarity of the behavior of nest raiders to 
that of birds in the process of establishing a new colony site (unpublished observations) 
suggests that many may have been non-nesting birds prospecting for sites. The propor- 
tionately large representation of marked birds among them (usually 20-30 per cent) 
lends further support to this hypothesis, for the writer was guilty of causing a consider- 
able number of desertions when he netted birds at their nests for marking. Specifically, 
two marked birds at the tower colony (C) were known to have taken up the raiding 
behavior immediately after they had been released from nesting duties by the destruc- 
tion of their nests. Birds with nests were also known to participate in raids from time 
to time and it is likely that the composition of raiding parties was highly variable. 

Raiders were strongly attracted to singing birds and to birds in distress following 
a nest disturbance. They were also much in evidence at the time the young were leaving 
the nests, concentrating at points where parent and fledgling activity was greatest. 

Single raiders were noticed early in the season, but by mid-July they commonly 
joined forces into transitory groups of 3 or 4, and by mid-August into gangs of up to 
10 or 15 with representatives from 2 or 3 of the local colonies. At this time they often 
moved from one site to another, spending from 10 to 20 minutes at each place before 
moving on. Although aggressive in their advances, these raiders generally if not invari- 
ably assumed a subordinate attitude in actual conflicts at nests. They would typically 
fly up to a nest entrance to hover briefly and circle off or to alight at the rim and lean 
far back so as to avoid the defense of the inmate. Usually the raider got no farther, but 
occasionally it gained entrance whereupon a fight ensued. On eviction the raider char- 
acteristically circled out and back. The nest defender might remain in the entrance or, 
if the raider was persistent, might make chase as the raider dodged and twisted and 
attempted to return. Often more than one nest was involved, and the nest owner found 
relief as its tormenter shifted to a neighbor’s nest. At times, however, 3 or 4 raiders 
would work on a single nest at one time, giving the owner no rest for many minutes. 

The motivation behind this raiding is not clear. Nests with defending owners were 
generally selected in preference to unattended nests, but numerous instances of success- 
ful entry suggest that the nest rather than the bird held the attraction. Unattended 
nests, and particularly empty nests, were commonly used as perches by the raiders, and 
when so occupied were defended as territorial possessions against all comers with vig- 
orous singing and threat. In one case an old abandoned and empty nest was defended 
repeatedly although interruptedly by a single marked raider for two days on July 20 
and 21, during which time it added nearly an inch of new mud to the rim. This was 
interpreted as an abortive attempt at territorial establishment which, although only 
irregularly contested by other raiders, failed to materialize. Perhaps it would have been 
successful had the season not been so far advanced. 

Unattended nests containing eggs or small young held little attraction for raiders, 
but were briefly entered on occasion. Not uncommonly, however, the young or eggs of 
a nest were found on the ground below following a disturbance, and it is suspected 
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although not proven that raiders were responsible. Advanced young which had made 
their first flights and returned would, by food-begging actions, successfully protect their 
nests against raiders in the absence of their parents; in many instances a raider veered 
off or leaned back and left in response to the gapings of advanced nestlings. Interpre- 
tation of these gaping reactions as defensive is, however, unwarranted; they did not 
differ visibly from those directed to parents returning with food. 

Aggressive attacks were not confined to the nest sites. Local spats involving from 
2 to 10 birds occurred in loafing flocks on telephone wires every few minutes (fig. 4C). 
Some of these were merely adjustments of spacing, but others, especially late in the 
season, were caused by direct assaults. As at the nest, most of the attacks were perpe- 
trated by a relatively few individuals, and, in certain instances at least, these were the 
same individuals that were currently raiding nests. In many of these encounters the 
attacker struck suddenly, either hitting the perching bird in passing flight or alighting 
briefly on its back. The victim, apparently surprised by the attack and generally knocked 
off balance, either flew off or quietly righted itself and continued its dozing or preening. 
In other cases, perhaps those in which the perching bird was alerted, the aggressor 
approached hesitatingly, hovering overhead or alighting on the wire a few inches away. 
This type of approach was generally greeted with threatening gapes and song which, 
with or without actual conflict, soon led to the displacement of one or the other contest- 
ant. Song given at such times often precipitated a local squabble involving from 5 to 10 
birds clustering about and hovering over the singer (fig. 4C). Even in flight a singing 
bird was often approached or attacked by from one to 4 or 5 swallows. 


DISCUSSION 


The evolution of colonial nesting as a specialized form of social organization should 
properly be considered from the point of view of survival values which can be demon- 
strated in the colonial system. This has been ably done by Darling (1938) for various 
sea birds where he showed an increased stability, a mutual stimulation of reproductive 
activity, and an increased nesting success in large as compared with small colonies. 

Also of importance in the evolution of colonial nesting are the spatial restrictions 
which narrowly specialized behavioral characteristics impose on a species. The spe- 
cialization, whether inherent or traditional, which restricts nesting gulls and alcids to 
small islands so limits the number of usable breeding sites that procreation of the species 
depends on maximum utilization of the available space. A similar situation applies in 
the Cliff Swallow. The special environmental requirements for nesting in this bird in- 
clude importantly a protected overhanging cliff, or cliff substitute, a source of mud of 
suitable quality for nest building, and an open foraging area. Sites containing all these 
essential features in close proximity were decidedly rare in North America before Euro- 
pean settlement, and if each adequate site because of extensive territorial requirements 
could support only one pair of swallows, the dispersion would have been dangerously 
sparse for procreation and survival of the species. Any behavioral mutations which 
served to reduce the size of the defended territory around the nest and thus permit 
colonialism would, under such conditions, have survival value and be perpetuated. 

The special behavioral and social patterns associated with colonial nesting conceiv- 
ably have the same basic elements as the more familiar types of territorialism and domi- 
nance found in noncolonial species and probably evolved along with colonialism itself 
from a primitive noncolonial pattern. In all birds the beginning of the nesting season 
is marked by an increasing aggressiveness which, depending on the substrate of specific 
morphological and behavioral characteristics, leads to one or another of the many rec- 
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ognized types of territorial or hierarchical organization. Each species has its own pat- 
tern, relatively constant among its members, but clearly distinct from that of other 
species. The general pattern in the Cliff Swallow is similar in many respects to that of 
various colonial sea birds, suggesting a parallel evolution in diverse phylogenetic groups 
under similar restrictive pressures created by narrow specialization of nesting require- 
ments. 

Social coordination as seen in synchronized nesting and group foraging may like- 
wise be interpreted as an evolutionary development or specialization in a colonial species 
of a basic behavioral characteristic. Such coordination has, to be sure, rarely been de- 
scribed for any but colonial species, but observations of this type are difficult to make, 
and the phenomenon may simply have been overlooked. Darling (1952) has recently 
summarized several studies which show or suggest that even in non-colonial species a 
powerful and important stimulus to reproductive processes is imparted by boundary 
contacts with the residents of neighboring territories. Coordinated behavior is appar- 
ently favored by the high frequency of boundary contacts which occur in colonial species. 

The construction of an enclosed mud shell surrounding the nest proper is a behav- 
ioral specialization of considerable theoretical interest. This characteristic, as already 
suggested, appears to be related to the intense localized territorialism of the species, 
the shell screening the nesting bird from its numerous close neighbors and thus enhanc- 
ing social stability in the group. In connection with this hypothesis it is interesting to 
examine the isolationist tendencies of other colonial birds. Colonial seabirds nesting in 
the open on a solid horizontal substrate characteristically space their nests so as io 
prevent neighbor interference and apparently never construct screening partitions. 
Where vegetational screening occurs, however, the nests may be more closely spaced 
and territorial fighting reduced (Austin, 1940:163). Colonial nesting on an elevated 
substrate imposes different problems of potential interference, and maximum utiliza- 
tion of space in a limited sphere is often associated with some form of screening. Species 
which utilize natural cavities on vertical substrates, such as those found on some sea 
cliffs, are naturally screened. Birds which excavate in dirt banks, as the Bank Swallow 
and the Bee-eater (Merops), are separated from each other by the walls of their bur- 
rows. The sociable Weaver Finch (Philetaerus), the Palm Chat (Dulus dominicus) 
and the Green Parakeet (Myopsittacus monachus) which, as a flock, construct massive 
nesting stacks with numerous cavities, are similarly screened individually from their 
neighbors. 

The special construction of screening walls appears as a common characteristic of 
colonial birds which do not utilize or excavate nesting cavities. Among tree nesters many 
colonial weaver finches (Ploceidae), oropendolas and caciques (Cassicinae) typically 
construct globular or gourd-shaped nests with small and often downward projecting 
openings. The mud shell of the Cliff Swallow may perhaps be considered as an analogous 
case in a species using a vertical cliff rather than the branches of trees as the nesting 
substrate. 

Although this trait of constructing enclosed nests is strongly developed in colonial 
species, it is by no means confined to them. Occurrences of it in non-colonial forms may 
have their explanations in completely unrelated factors. But since many are encountered 
among close relatives of the colonial swallows, orioles and weaver finches, it is pos- 
sible that nest form may, at times, be a conservative inherited characteristic reflecting 
the habits of ancestral forms. 

A comparison of the mud nests of cliff- and ledge-nesting swallows reveals a series 
ranging in complexity from a simple cup as found in the Barn Swallow to an elongate 
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retort with entrance tunnel such as that built by the Cliff Swallow. Homologous rela- 
tionships seem to exist through the series: the mud frame or cup has merely been ex- 
tended upward and outward until the retort form is achieved. Construction in the Barn 
Swallow and the Cliff Swallow proceeds in a closely similar manner up to the time of 
egg laying. At this point the Barn Swallow stops while the Cliff Swallow continues to 
complete its retort and to maintain it in repair. The special peculiarities of the Cliff 
Swallow’s structure associated with the screening function are thus late developments 
in the nest ontogeny. One is tempted to interpret this in terms of Haeckel’s law of 
recapitulation as evidence for a recent evolution of colonial nesting in the genus 
Petrochelidon. 


SUMMARY 


The social and territorial behavior of Cliff Swallows was studied at four colonies 
near Moran, Wyoming. Special attention was given to manifestations of positive and 
negative social responses and the balance of these in foraging, loafing and nesting ac- 
tivities. Adults and advanced nestlings were conspicuously marked with paints for 
individual identification. 

Loafing aggregations on telephone wires and other suitable perches comprised mem- 
bers of all four colonies in close association. New arrivals at these roosts generally 
selected central perches at first, but later chose peripheral perches as crowding in the 
central portion became great. Limitations on crowding were imposed by individual in- 
tolerance of neighbors. A space of approximately four inches on all sides, about the 
reach of a perched bird, was defended against all comers. Encroachment on this de- 
fended space was resolved by threat displays and /or fighting. 

Foraging aggregations comprised members of all four of the colonies. Usually nearly 
all foraging birds at a given time were grouped together into one unit which kept its 
unity by the consistent turning back of individuals as their independent forays brought 
them to the periphery of the aggregation. A faraging group, covering from 5 to 15 or 
20 acres at a given moment, typically drifted as a unit, moving as much as two miles 
from the nesting sites. Arriving and departing birds from the nesting sites tended to 
confuse the picture of flock unity. 

The gathering of mud for nest construction and repair was a social activity appear- 
ing and disappearing in irregular rhythm as the foraging aggregate shifted its scene 
of activity. The force of contagion originating in the foraging group occasionally induced 
individuals with completed nests to pack mud uselessly to other nests or to old broken 
nest shells. 

Nesting aggregations or colonies showed no clear-cut independence or exclusive- 
ness; flocks circling or resting close to a colony frequently contained marked birds from 
other colonies. Positive social responses were manifested by the close spacing of nests 
and the infrequency of isolated nests. Coordination of nesting activity was evidenced 
by a synchrony of reproductive cycles within groups as compared with other groups in 
the same colony or in other colonies. Interruptions of nesting activity by cold weather 
involved all members of colonies except those that had advanced to the incubation stage. 

Displays of intolerance at the nesting colonies were similar to those observed at the 
loafing perches. Being fixed in location and semipermanent, the defended zone around 
a nest may be regarded as a true territory with a radial dimension determined by the 
reach of the occupant from the nest sill. Threat displays, song and territorial fighting 
were frequent and influenced the form of the nest and the eventual position of the open- 
ing. Experiments with interconnecting nests revealed that defense extends to the imme- 
diate surroundings of the entrance and to all that lies behind the entrance, and that, 
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while any convenient exit is used, only the proper opening of the nest is used as an 
entrance and center of defense. 

Small groups composed at least in part of non-breeding individuals moved about 
from nest to nest and from colony to colony, molesting breeding birds at their nests and 
on the loafing perches. 

The evolution of colonial nesting in the Cliff Swallow is thought to be related to the 
rather exacting requirements of the species for nesting sites and the scarcity of suitable 
situations before the construction of bridges and other artificial sites by white man. 

Behavior patterns associated with colonial nesting differ from those of noncolonial 
nesters only in superficial features and may be considered as of the same phylogenetic 
origin. Similarities in behavior patterns of phylogenetically unrelated colonial birds are 
interpreted as instances of parallel evolution. 

A positive correlation of screened nests with colonial nesting in birds is noted, and 
a hypothesis for the evolution of the mud retort from a simple mud nest of a noncolonial 
ancestral type is proposed. 
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NOTES ON PLUMAGES, MOLTS, AND AGE VARIATION 
OF THE RED CROSSBILL 


By HARRISON B. TORDOFF 


The extent of the invasion by Red Crossbills (Loxia curvirostra) of much of the 
United States in the winter of 1950-51 has been outlined in Audubon Field Notes 
(5, 1951:191-240). In northeastern Kansas the invasion was one of the largest on rec- 
ord. Crossbills were first noted on November 1 at Lawrence, Douglas County (Tordoff, 
Condor, 53, 1951:261). Flocks of up to 50 individuals became common by the end 
of November; they remained common until the middle of April, 1951. A few small flocks 
of five to ten birds still were in Lawrence at least as late as May 15. 

I collected a total of 40 crossbills one mile east of Lawrence, on dates ranging from 
November 1 to April 15. Of these, 34 (25 males and 9 females) were preserved as study 
skins. Although this paper is not primarily of a taxonomic nature, certain nomenclatural 
matters are pertinent. The material studied included four subspecies as follows: 

Loxia curvirostra sitkensis—One male, wing 79.4 mm., depth of bill 8.7 mm., November 1 (Tor- 
doff, loc. cit.) ; one female, wing 78, depth of bill 8.3, March 8. One other male, wing 84, depth of 
bill 8.8, taken on January 15, is intermediate between sitkensis and L. c. bendirei. 

Loxia curvirostra bendirei and L. c. benti—It is impossible to assign trinomials accurately to 
every specimen in a collection of vagrant crossbills which includes these intergrading subspecies. 
Griscom’s monograph (Proc. Boston Soc. Nat. Hist., 41, 1937:77-210) of the Red Crossbill illustrates 
the difficulties involved in identifying vagrant specimens. Griscom (p. 129), in his original descrip- 
tion of benti, gives a wing length of 93.0-98 mm. for males. On page 139, in a table of measurements 
of adult males, the range in wing length of specimens identified by him as benti is 91-100 mm. The 
latter range probably includes intergrades with other races. For bendirei, Griscom lists wing lengths 
of 86.5 to 94 mm. No other dimensions give any more clear-cut separation. Color is useful for most 
examples, but intergradation and individual variation in color rule out the feasibility of identifying 
all vagrant specimens to subspecies on this basis. Griscom, however, pointed out that his study, 
although based on large series, suffered from a lack of specimens known to be breeding birds. 

In the present series, at least two males from Lawrence are characteristic of bendirei in both size 
and color. The majority of the series of 34 skins are clearly referable to benti, but several are more 
or less intermediate between the two subspecies just named. In the remarks below, except where other- 
wise noted, I refer to benti-like birds. 

Loxia curvirostra stricklandi—By Griscom’s criteria, two males, taken on December 27 and Jan- 
uary 15, approach this subspecies. Both are deep red in color and measure, respectively, wing 95 and 
98, culmen 19.3 and 20.9, depth of bill 11.5 and 11.7. They might equally well be called L. c. grinnelli. 
L. c. stricklandi has been reported but once for Kansas; grinnelli has never been reported from the state. 


COLOR OF FIRST-WINTER MALE PLUMAGE 

The extensive literature on crossbills in eastern North America and the Old World 
indicates that ordinarily the first-winter males are less red than the older males. These 
first-winter males are described usually as resembling the females, but with green and 
red interspersed in the plumage. Mottled males and those of an orangish cast are fre- 
quently called immatures. I have no evidence as to the validity of this interpretation 
as applied to the plumages of male crossbills in eastern North America and the Old 
World. In birds of western North American races (at least in benti), however, as shown 
by the series at hand, the body plumage of immature males is not less red than in adult 
males. 

In many of the specimens which I collected in November and December, 1950, the 
skull was incompletely ossified. By the middle of January, 1951, cranial ossification 
seemed to be complete in all specimens collected. McCabe and McCabe (Condor, 35, 
1933:136) pointed out that the single-layered condition of the roof of the cranium, 
usually characteristic of immaturity in other passerines, is retained in many adult Red 
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Crossbills. They caution that “thinness and transparency, not singleness [of the roof 
of the braincase], are the criteria” that should be used to determine age in Red Cross- 
bills. My determinations of age, as based on condition of the skull, are corroborated by 
characteristics of plumage also useful in age determination. These characteristics con- 
cern the color of the edgings of certain flight feathers not replaced in the postjuvenal 
molt. New World authors usually have neglected these plumage characteristics, even 
though Witherby, et al. (The handbook of British birds, 1, 1938:97) pointed out that 
first-winter males differ from adults in that the ‘““Wing- and tail-feathers are fringed 
greenish instead of pinkish” in the young birds. Furthermore, the unworn primary 
coverts in young males are buffy-tipped. The present series shows that a few of the tail 
feathers frequently are replaced in the postjuvenal molt, but this does not affect the 
problem of age determination. 

All the males which I judged to be young on the basis of both cranial ossification 
and edging of the flight feathers are fully as red as are birds judged to be adult on the 
same basis. The brightest bird of the entire series of 25 males is a first-winter bird. In 
the 40 other males of western races (mostly benti) in the University of Kansas Museum, 
there seems to be no significant difference in color of body plumage between first-winter 
males and adults. On the basis of the edging of the flight feathers, some mottled males 
are judged to be young birds and others adults. 

It seems, therefore, that the first-winter male plumage of L. c. benti, and perhaps 
that of other western subspecies, differs markedly in color from the corresponding 
plumage of eastern North American and Old World subspecies. More conclusive proof 
would be furnished by specimens in postjuvenal molt in which all the incoming feathers 
were red. I have seen no specimens of benti in the postjuvenal molt. 


AGE VARIATION IN SIZE 

Griscom (op..cit.:138) stated that he used measurements of only “fully adult males 
... excluding all specimens in any way immature.” Since Griscom may have been un- 
aware that the western races (enti, at least) differ from the eastern races in first-winter 
plumage, he may have inadvertently included young birds in his measurements of “fully 
adult males” of the western subspecies. I decided to test the series of benti at hand to 
ascertain whether the young males differ significantly from the adults in wing length, 
tail length, length of culmen, and depth of bill at base. The series taken in 1950-51 
contained nine adult males and 11 immature males. However, in the series from Law- 
rence identified by Griscom as benti, I found 11 adults to only six immatures. Further- 
more, my series showed the adults to average larger than the young in all measure- 
ments, but in the series identified by Griscom, the adults average actually smaller than 
the immatures. Among the specimens from Lawrence identified by Griscom as bendirei, 


.I found eight immature males to only three adults, and again the immatures average 


larger than the adults. I see no significant differences in color between the last two 
series. The conclusion that Griscom identified two age classes as two subspecies seems 
inescapable. His “benti’’ series seems to include adult males of benti (most likely, on 
the basis of color, from Colorado) and large immatures, possibly intergrades between 
benti and stricklandi (presumably from the southern Rocky Mountains). Griscom’s 
series of “bendirei” seems to be made up of immatures of benti (probably from Colo- 
rado) and a few adult males of bendirei. 

In order to eliminate as much sample bias as possible, all specimens of the present 
series, except those clearly referable to either sitkensis or stricklandi, were utilized in 
the statistical treatment of the material. Therefore, the measurements below pertain 
mainly to benti, but those of a few adults are more as in bendirei. 
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Wing length (chord), see also figure 1—Immatures, mean (M) with standard error, 91.4++0.5; 
standard deviation (S.D.), 2.4; 25 individuals. Adults, M, 93.2+0.5; S.D., 2.5; 24 individuals. 
Tail length —Immatures, M, 53.6+0.4; S.D., 1.9; 25 individuals. Adults, M, 54.0+0.5; S.D., 2.5; 


24 individuals. 
Length of culmen.—Immatures, M, 18.3+0.2; S.D., 0.9; 25 individuals. Adults, M, 18.7+0.2; 


S.D., 0.8; 24 individuals. 

Depth of bill—Immatures, M, 10.3+0.1; S.D., 0.4; 23 individuals. Adults, M, 10.5+0.1; S.D., 
0.4; 21 individuals. 

The figures given here would be of no particular significance if they applied only 
to vagrant specimens. However, the rather considerable difference, especially in wing 
length and bill measurements, between adult males and first-winter males suggests that 
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Fig. 1. Comparison of wing length of adult and first-winter Red 
Crossbills (Loxia curvirostra benti). Horizontal line represents 
observed range; vertical line marks mean; narrow rectangle, one 
standard deviation each side of mean; shaded rectangle, twice the 
standard error each side of mean. Scale in millimeters. 


refinement of series into these age categories is highly desirable in future systematic 
work with Red Crossbills. If this refinement were applied to breeding birds, I am con- 
fident that subspecies separable mainly by small differences in size would be more 
easily and clearly defined. 

PRENUPTIAL MOLT 

In literature that I have examined there is no mention of any prenuptial molt in 
the Red Crossbill. Thirteen of my series of 34 crossbills were taken on or after Febru- 
ary 25, 1951. All 13 show evidence of molt on the head, and especially on the chin and 
throat. The molt was more extensive in some birds than in others, but its extent points 
to a definite prenuptial molt, like that of some other members of the Carduelinae. The 
time of year in which crossbills undergo any given molt cannot be stated with certainty 
because of the erratic nature of their breeding cycle. Still, it seems inescapable that, 
because of its limited amount, the molt mentioned above is actually a prenuptial molt. 
I do not know whether this molt occurs in races other than benti. 

It is remarkable that the new feathers attained by the prenuptial molt in the males 
of my series are all grayish- or yellowish-green. As a result, the males taken in March 
and April can be distinguished from those taken earlier by the interspersion of yellowish- 
green feathers on the crown and sides of the head and, especially, on the chin and throat 
of the former. In some males, the entire chin and throat, except in the midline, are 
grayish- or yellowish-green. Microscopic examination shows that the yellow feathers 
of the molting specimens are fresh and unworn in contrast to the considerably worn 
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red feathers on nearby areas of the head. Some other specimens in the University of 
Kansas collection, taken in Kansas in earlier years, show evidences of a prenuptial molt 
and replacement, in that molt, of red feathers by yellow feathers. However, most of the 
crossbiils collected in former years were taken too early in the winter to show the molt. 

One male taken on March 16, 1951, had suffered a seemingly accidental loss and 
subsequent replacement of all the feathers on the right side of the crown. At the base 
of the right side of the bill of this bird there is a large scar from an injury. The pertinent 
fact here is that all the new feathers on the crown are greenish and unworn in sharp 
contrast to those of the rest of the crown. As far as I can tell, all crossbills which have 
molted presumably while in Kansas have replaced the old feathers (red in males) with 
grayish- or yellowish-green feathers. 

Red pigment in cardueline finches is seemingly unstable. The literature contains 
many records of failure of normally red male carduelines of various species to develop 
red pigment under abnormal circumstances such as captivity and introduction into dif- 
ferent climates. Further, male carduelines, especially crossbills, are highly variable in 
color under normal conditions. 

Most authors have ascribed the failure to develop red pigment in captivity to dietary 
deficiencies. In eastern Kansas, crossbills feed mainly on ornamental pines of species 
that are utilized for food by crossbills in areas where those pines occur naturally. Pinus 
resinosa, of the northeastern United States, and Pinus nigra, of central Europe, were 
the species most utilized for food by the crossbills which I collected. Perhaps in their 
native ranges the pines supply whatever is necessary for red pigment formation. 

An alternative explanation may lie in the physiology of the crossbills themselves. 
Possibly the formation of red pigment depends in part on hormonal balance at the time 
of molt. The failure to develop red pigment at the time of the prenuptial molt is pos- 
sibly due to hormonal imbalance. If male crossbills in prenuptial molt taken in many 
geographic areas all show developmental failure of red pigment, the latter possibility 
would seem the more likely. 

SUMMARY 


Red Crossbills taken in winter in northeastern Kansas in the 1950-51 invasion 
represent four subspecies, Loxia curvirostra sitkensis, L. c. bendirei, L. c. benti, and 
L. c. stricklandi. Of these, L. c. benti was most numerous. 

First-winter birds can be distinguished from adults (up to an undetermined age) 
by the degree of ossification of the skull, although certain peculiarities of crossbills 
in this connection must be recognized. 

The color of the edging of certain flight feathers not replaced in the postjuvenal 
molt also serves to separate young males from adults. 

First-winter male plumage in L. c. benti (and perhaps other western subspecies) 
differs from the corresponding plumage of eastern North American and Old World sub- 
species in that in L. c. benti the color of the first-winter body plumage is fully as red 
as in the adult males. 

Age variation in size in Red Crossbills is of sufficient magnitude to make necessary 
the determination of age of specimens in samples used for taxonomic purposes. 

L. c. benti, and possibly other subspecies, has a distinct, although limited, prenup- 
tial molt involving the chin, throat, and, to a lesser degree, the rest of the head. 

In northeastern Kansas, the feathers attained in the prenuptial molt lack red pig- 
ment in the males. Two possible explanations of this developmental failure of red pig- 
ment are mentioned. 

University of Kansas Museum of Natural History, Lawrence, Kansas, February 12, 
1952. 





FROM FIELD AND STUDY 


Another Unrecorded Specimen of Neochloe brevipennis.—When describing the vireo 
Neochloe brevipennis browni from near Chilpancingo, Guerrero, México, Miller and Ray (Condor, 
46, 1944:41-45) listed all six recorded specimens then known of the nominate race. Stresemann 
(Condor, 49, 1947:210) brought to light a seventh, “collected at the Hacienda de Fuxpango, Orizaba, 
Vera Cruz, Mexico. Neither date nor collector is indicated on the label, which bears a mysterious 
original number (No. 275). Possibly the bird is one of Matteo Botteri’s specimens .. . .” 

Dr. Stresemann’s supposition is almost certainly correct, inasmuch as Botteri’s Orizaba speci- 
men in the United States National Museum bears collector’s number 271 (see Baird, Rev. Am. Birds, 
1866:372). Moreover, so far as I know, Botteri and Sumichrast were the only men who ever collected 
birds at Fuxpango, spelled Tuxpango by Sumichrast, who writes (Mem. Bost. Soc. Nat. Hist., 1, 
1869:547): “This exceedingly rare bird has only been found, so far as I am aware, at Orizaba, by 
M. Botteri. In the course of many years he was able to procure but a very few specimens.” 

An eighth specimen of brevipennis, and apparently the first since Chapman’s three at Jalapa 
in 1897, was collected by me in dense scrubby second growth a mile south of Jalapa, Veracruz, at 
about 4500 feet on May 4, 1939. It is a breeding male in somewhat worn plumage, with wing 59.5 mm., 
tail 57, culmen about 10, iris white, and legs and feet slate-black. It is now in the Museum of Compara- 
tive Zoology. The bird was retrieved about twenty-five feet up in a tangled mass of vines and had 
been eating insects and the seeds of an unidentified berry. 

On April 20, 1939, I had closely watched a singing Neochloe working slowly through low but 
rather thick bushes at the edge of a stream between semi-wooded knolls perhaps two miles from 
where the specimen of May 4 was shot. During about five hours spent at these two stations near 
Jalapa, the vireos were in sight only a very few minutes, although hundreds of times I heard the 
song, which is similar to that of the White-eyed Vireo (Vireo griseus), though shorter and with less 
volume and emphasis. My field notes state that it consists of from three to five notes, least often 
five, most often three, with the stress falling on the third, except when five are given, in which case 
the fourth is loudest. A very common bird around Jalapa having a somewhat similar song is Catharus 
aurantiirostris, but the thrush’s song is longer, more varied, higher pitched and more tinkling than 
than of the vireo—FrREDERICK W. LoETscHeEr, Jr., Department of Biology, Centre College, Danville, 
Kentucky, November 22, 1951. . 


Recent Bird Records from Southern Nevada.—Several recent observations have been made 
in southern Nevada which add to the distributional information recently published by Linsdale 
(Condor, 53, 1951:228-249). % 

Aix sponsa. Wood Duck. On October 26, 1951, an immature female was found crushed on U.S. 
Highway 91-93 near Dry Lake, 25 miles northeast of Las Vegas, Clark County, Nevada. One wing 
was all that could be saved from this specimen, a new record for southern Nevada. 

Aythya marila. Greater Scaup Duck. An immature male was examined in the bag of a hunter 
shooting on the Virgin River near Riverside, about ten miles southwest of Bunkerville, Clark County, 
Nevada, on November 4, 1951. 

Eupoda montana. Mountain Plover. On November 1, 1951, a single bird was flushed from the 
creosote bush—Mohave yucca vegetation at the 3100 foot level on the west slope of the Charleston 
Mountains, 12 miles southeast of Pahrump, Nye County, Nevada. This seems to be a first record 
for southern Nevada. There is an earlier record by Monson (Condor, 51, 1949:263) from the Needles 
area, California—Gorpon W. GuLiion, Nevada Fish and Game Commission, Boulder City, Nevada, 
December 23, 1951. 


Carolina Wren and Catbird in Southern New Mexico.—The appearance of a bird far out 
of its usual range must be recorded only with caution and upon positive identification. With regard 
for both of these injunctions I submit observations on two wanderers: Carolina Wren (Thryothorus 
ludovicianus) and Catbird (Dumetella carolinensis). 

A Carolina Wren appeared on May 8, 1951, in the vicinity of my home at Roswell, New Mexico. 
Its call, an arresting and clear wheedle, wheedle, wheedle, announced a stranger in the neighborhood. 
It went from leafy elm to leafy elm, repeating the call. When it stopped on a wire in an alley, I was 
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in excellent position with binoculars. Except for a dubious early record (Bailey, Birds of New Mexico, 
1928, p. 538), the species apparently has not been found in New Mexico heretofore. 

A Catbird appeared in Roswell on June 6, 1951. I saw it well at a distance of twelve feet. I 
believe this is the first time a Catbird has been recorded in southern New Mexico (see Bailey, op. cit., 
p. 554).—VeEsTeR Montcome_ry, Roswell, New Mexico, February 1, 1952. 


The Validity of the Fossil Crane Grus nannodes.—Recently, while making a comparative 
osteological study of the crane genera Grus, Balearica, and Anthro poides, some attention was directed 
toward fossil representatives. Wetmore and Martin (Condor, 32, 1930:62-63) described a fragmentary 
carpometacarpus from the Pliocene deposits of Sherman County, Kansas, as Grus nannodes. The 
setting up of a new species for this bone, to distinguish the bird from the Recent species G. canadensis, 
as now construed, was entirely on the basis of size; the fossil appeared to be very small. No differ- 
ences in conformation were noted by the authors; indeed, in the absence of the entire proximal end, 
the bone would seem to have little “character” remaining. 

I examined the type specimen (Univ. Kansas Mus. Vert. Paleo. No. 3757) and compared it with 
a series of 17 carpometacarpi of Recent Little Brown Cranes, Grus canadensis canadensis. Confirming 
the statement of Wetmore and Martin (Joc. cit.), I found no qualitative features of diagnostic value. 
The larger series of Recent material now at hand permits more detailed statistical treatment, as given 
in table 1. Small differences in certain measurements of the fossil, between those in the table and 
in the original description, are seemingly the result of slight variations in the method of measuring. 

The handling of single specimens in a statistical analysis poses certain problems; the standard 
deviation is not known and the usual procedure is impossible. One may, however, assume that the 
coefficient of variation of the same linear measurement made in the same way on two related species 
will be nearly the same, if each sample is homogeneous. In the present instance, the coefficient of 
variation for a measurement in G. c. canadensis may be used for the same measurement in G. nannodes, 
and thus the probable standard deviation may be obtained from the known relationship existing 
between coefficients of variation and standard deviations. These interpolated data are included in 
table 1. 


Table 1 


Measurements of Grus nannodes and Grus canadensis canadensis (in millimeters) 


Length from 


proximal end Width just Depth, Width, 
intermetacarpal proximal to Greatest middle of middle of 
space to distal intermetacar- distal metacarpal metacarpal 
end of bone pal space width two two 
anconal side palmar side 
G. nannodes (type) 60.8 56.2 7.0 11.1 57 4.8 
Theoretical range 
(M+ 2¢) 52.6-69.0 49.0-63.4 6.2-7.8 10.0-12.2 5.2-6.2 4.3-5.3 
(M+ 3¢) 48.6-73.0 45.4-67.0 5.9-8.1 9.5-12.7 5.0-6.4 4.0-5.6 
Assumed standard 
deviation 4.08 3.61 0.38 0.53 0.24 0.25 
G. c. canadensis (17 specimens) 
Mean 72.4 67.9 8.2 137 6.5 5.6 
Observed range 65.0-81.3 60.5-74.8 7.6-9.1 12.5-14.2 6.0-6.8 5.0-6.1 
Calculated range 
(M+ 2¢) 62.5-82.3 59.2-76.6 7.3-9.1 12.4-15.0 6.0-7.0 5.0-6.2 
(M+ 3¢) 57.8-87.0 54.8-81.0 6.9-9.5 11.8-15.6 5.7-7.3 4.7-6.5 
Standard deviation 4.86 4.36 0.44 0.65 0.27 0.29 
Coefficient of variation 6.71 6.42 5.36 4.74 | 4.15 5.17 
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On the basis of normal distribution, 99 per cent of all individuals may be expected to be included 
in a range indicated by the mean, plus or minus three standard deviations, and 95 per cent in plus 
or minus two standard deviations. Thus, the theoretical range of each set of measurements of G. 
nannodes may be set up. To indicate the greatest possible range, the mean should be set up: (1) as 
three standard deviations below the single measurement; or (2) three standard deviations above the 
measurement; or (3) as the single known measurement. This method sets up three possible curves 
to represent the fossil population, and each curve is based on the single measurement used in different 
positions. 

If we assume the actual mean of each dimension of the fossil population lies at a position three 
standard deviations above the recorded measurement, the upper limits of the ranges of all dimensions 
of the fossil fall within the 99 per cent limits of canadensis. Use of each single measurement in nannodes 
as a simple mean indicates that in all dimensions, except distal width, the fossil falls within the 
expected range of 99 per cent of the canadensis specimens. If the mean for each measurement of the 
fossil is assumed to lie three standard deviations below the recorded measurement, all mean dimen- 
sions of mannodes are outside the 99 per cent limits of canadensis. 

If the ranges are calculated on a 95 per cent limit (M+2¢, table 1) all dimensions of nannodes 
fall outside the 95 per cent limits of canadensis. Thus the probability that measurements of nannodes 
are part of the variability of canadensis is less than five per cent. All indications are that the measure- 
ments of nannodes reflect means which are different from those of canadensis. 

Therefore, it is likely that Grus nannodes is actually a different and smaller crane. This is of inter- 
est, for in many instances of close relationship between fossil and Recent species of birds of the same 
genus the fossil form is larger—Harvey I. Fisner, Department of Zoology, University of Illinois, 
Urbana, Illinois, January 4, 1952. 


Status of the California Gull Colony at Mono Lake, California.—Mono Lake, which lies 
just east of the Sierra Nevada in California, has for many years been the site of a large colony 
of the California Gull (Larus californicus). Dawson* (Birds Calif., 1924:1398ff), who visited the 
lake in 1919, describes colonies on two islands in the lake, the north and south islands, but the latter 
has since been abandoned. In 1950 and 1951 I visited the colony on the north island to obtain some 
birds for life history studies of their parasites. The present colony occupies a restricted area, possibly 
600 by 80 meters in extent, on the southeast side of the island. While I had not time for a careful 
census, I estimated the number of birds in the colony at about 1500. In an area of about 2000 square 
meters in the most populous part of the colony I counted some 40 nests. Dawson estimated the number 
of nests in the south colony only at 850, while Grinnell and Storer (Animal Life in the Yosemite, 
1924:248) believed the total number of birds in this colony to be close to 1000 pairs. Nichols (Condor, 
40, 1938:262) estimated the number of birds in the north colony at 3000, so it is evident that their 
number is decreasing. Why this is so is uncertain, as the gulls have no apparent enemies, with the 
possible exception of an occasional predatory bird, and there is nothing to disturb them on the nesting 
grounds at Mono Lake. 

The food of the young birds is mainly the larvae and pupae of the brine fly (Ephydra), but some 
fish remains were found, and judging from the numerous tapeworms present, the brine shrimp 
(Artemia), which occurs in countless numbers in the lake, forms an added article of diet. 

Grinnell and Storer (p. 250) state that the diet of the young gulls “consists exclusively of brine 
shrimp. Birds 3 or 4 days old had . . . a considerable number of these crustaceans in their stomachs” 
which they disgorge while the adults pour down similar disgorgements. I have had a similar unpleasant 
experience with the young but not with the old birds. In my own experience, however, these disgorge- 
ments apparently consisted entirely of fly pupae. Why there should have been a change in the food 
habits of these birds since Grinnell and Storer observed them is difficult to explain. 

Behle (Condor, 37, 1935:24-35), writing of the bird colonies of Great Salt Lake, says (p. 28) 
“T have frequently seen flocks of gulls floating on the surface of the water feeding on brine shrimps.” 
He mentions no stomach examinations to support his statement, and it is possible that the gulls were 
eating fly pupae, rather than shrimps, for I have similarly observed gulls on Mono Lake feeding, as I 
supposed, on shrimps only to find upon dissecting two of them that their stomachs were full of fly 
pupae. 

The fish which the young birds had eaten must have been brought into the colony by the parent 
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birds, probably from a garbage dump on the lake shore, or possibly from nearby lakes in the moun- 
tains, as no fish live in the highly saline waters of the lake. In the laboratory the gulls evince little 
fondness for fly pupae after having been fed on fish and horse meat. 

Both young and old gulls are extensively parasitized by a tapewarm (Hymenolepis californicus) 
which I have recently described (Jour. Paras., 36, 1950:9-12) and which is obtained from the brine 
shrimp as proven by feeding the latter to newly hatched birds. Every gull that was a few days old 
which I examined contained these worms. Even before leaving the nest the birds are occasionally 
infested. 

In the laboratory the young gulls eagerly accept water, drinking and splashing in a basin which 
is quickly fouled by their excreta. Do the young gulls drink Mono Lake water? In the laboratory they 
refuse it, although they drink fresh water readily and sea water reluctantly. There is no fresh wate 
available on their breeding grounds, so it is possible that they will drink lake water before they have 
become accustomed to fresh water. It is also possible that they obtain sufficient water from their food 
without drinking any. 

This study was made in the course of parasitological research at the laboratory of the San Diego 
Zoological Society, to whom I am indebted for many courtesies—R.T. Younc, San Diego, California, 
January 2, 1952. 


Egg Laid by Killdeer Frightened from Nest.—The Killdeer (Charadrius vociferus) is an 
abundant breeding bird along the streams of the eastern slope of Mount Hamilton, Santa Clara 
County, California. On April 23, 1950, a pair of Killdeers on Arroyo Bayo, seven miles east of Mount 
Hamilton, gave alarm calls and ran slowly ahead as I approached. I watched the nearer bird with a 
9 X 35 binocular from a distance of approximately 50 feet as it moved slowly away and stopped. The 
anal region was noticeably distended and the circumanal feathers were spread. As I watched, an egg 
emerged from the bird’s cloaca and dropped to the ground. The bird paused for a few seconds, then 
ran on without even looking at the egg. I watched the bird for a minute longer, then picked up the 
egg which was still wet. The egg was dropped at 9:25 a.m. Apparently the female Killdeer had been 
sitting on the nest site and was nearly ready to lay when I frightened her. A careful search for the 
nest site was made but it was not located—Cuartes G. S1ptey, San Jose State College, San Jose, 
California, January 15, 1952. 


Notes on the Sexual Behavior of Two Falcons.—On March 12, 1949, at the west end of the 
University of California campus, Berkeley, California, at approximately 11 a.m., five Sparrow Hawks 
(Falco sparverius) were seen in the air around the American Trust Building, the tallest building in 
the city of Berkeley. A quarter of a mile away two other Sparrow Hawks were active. The first group 
milled about and occasionally members of it landed on a sign on top of the building. Copulation was 
seen to take place suddenly between two members of the first group. A third bird flew in, causing the 
male to depart, and then copulated with the same female. This activity was repeated twice so that 
there was no doubt that two males were attending one female. Observation of this group was poi 
continued. 

At the same time the other pair of birds was active in sexual display. The male performed a vig- 
orous diving flight, calling loudly almost continuously. Shortly afterwards this pair was seen copulat- 
ing on top of a high flag pole. The nest of the pair was found nearby in a broken cornice of a three- 
story apartment house. Many times during the following week these birds were seen in copulation on 
various high structures in the vicinity of the nest. Throughout the next few weeks the female was seen 
in the nest hole. Once when the nest was approached, the female flew out calling and landed on a tele- 
phone wire across the street. The male responded by flying to her, and copulation took place. Shortly 
after sunrise at 6:10 on March 20 this pair was seen in copulation. In view of this activity it was 
surprising that eggs were not found in the nest until six weeks after the first copulation was recorded. 

Although the incubation period and fledging time were not determined, the young were observed 
to be dependent on the adults and remained in the adults’ territory until early September. After fledging 
the young moved to a tall eucalyptus tree on the University grounds where they could be heard calling 
almost continuously from dawn to dusk. 

"In the spring of 1948 the senior author was a member of a field party.in the Mexican highlands. 
On February 23, 1948, near El] Mante, San Luis Potosi, two Bat Falcons (Falco albigularis) were 
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discovered. One bird was circling the rim of a broad canyon calling loudly. After two trips around 
the rim it flew directly to a dead tree and copulated with a second bird which to this moment had been 
silent and consequently overlooked. During the copulatory act the female also called loudly. The male 
then commenced circling and calling again—-Henry E. Curtps, JRr., and Arcuir S. Mossman, Museum 
of Vertebrate Zoology, Berkeley, California, February 20, 1952. 


Scrub Jay in Bexar County, Texas.—On April 12, 1951, I took a Scrub Jay (Aphelocoma 
coerulescens) from a small flock on a juniper-covered hillside about one mile southwest of Leon 
Springs in northwestern Bexar County, Texas. The specimen, a first-year female (ovary 10 X 5 mm., 
largest ovum 1 mm.), is now no. 123268 in the Museum of Vertebrate Zoology. Two other individuals 
were seen at the same time and a fourth was heard calling. In this area, at an elevation of approxi- 
mately 1200 feet, the junipers were closely spaced, with a few live oaks (Quercus virginiana) and 
Texas oaks (Q.texana) scattered through them. This woodland, typical of the Edwards Plateau and 
the characteristic habitat of this jay (Pitelka, Univ. Calif. Publ. Zool., 50, 1951:300), extends for 
several miles to the southeastward, being replaced gradually by mesquite and low shrub growth as one 
approaches San Antonio. 

The easternmost locality for A. c. texana cited by Pitelka (op. cit.:403) is Kerrville, Kerr County. 
Leon Springs lies about 40 miles southeast of that point. Beckham (Proc. U.S. Nat. Mus., 10, 1888: 
633-696) does not list this supposedly resident jay from the San Antonio region, although he spent 
more than a week collecting birds at Leon Springs in March, 1887. Attwater (Auk, 9, 1892:337-345) 
does not report this species from the vicinity of San Antonio, nor do Kirn and Quillen in their list 
of the “Birds of Bexar County, Texas” (Witte Memorial Museum, San Antonio, 1927). Scrub Jays 
were not noted in the vicinity of Boerne, Kendall County (about 12 miles northwest of Leon Springs) 
in the course of two winter’s residence there by Brown (Auk, 1, 1884:120-124). 

Whether this occurrence represents an instance of wandering of non-breeding individuals or an 
extension of breeding range in recent years»must’ be determind by future study.—KeritH L. Drxon, 
Museum of Vertebrate Zoology, Berkeley, California, December 20, 1951. 


Homing Instinct in Cawbifth—On May 9, 1950, at Benicia, Solano County, California, I 
banded two male Cowbirds (Molothrus ater), and two days later, on May 11, a female of the same 
species. These three birds remained through June and departed early in July. They occupied a terri- 
tory equal to some six square blocks, in which area my home is located. 

From the middle of April to the middle of July, 1951, these same three cowbirds again frequented 
my banding traps, repeating so frequently that they became a nuisance. The bait used was ordinary 
canary bird seed which I was using to catch linnets and other seed-eating birds. 

The female appeared to be mated with the two males, as the three were seldom far separated, and 
no other cowbirds were in evidence except three one-time visitors to my traps. 

As an experiment, I took one of the two male cowbirds with me in my car from Benicia to Sac- 
ramento, sixty miles distant, on May 20, 1951. After exhibiting him at a meeting of the Western 
Bird-banding Association, I released him. Two days later this same bird was repeating again in my 
traps in Benicia, direct evidence of attraction either to its customary haunts or to its mate, or to both. 
—Emerson A. Stoner, Benicia, California, February 29, 1952. 


Roseate Spoonbill in Imperial County, California.—On September 30, 1951, at 8:30 a.m., 
E. W. Elder and myself were observing waterfowl on the Alamo River where it empties into the 
Salton Sea in Imperial County, California. A group of five pinkish-colored birds flew to and landed 
in a small bay about 200 yards from us and began feeding in the shallow water. Closer inspection pro- 
vided definite identification as Roseate Spoonbills (Ajaia ajaia). Through the field glasses we were 
able to observe their large spoon-like bill and the characteristic sidewise motion of it while feeding. 
The birds had a faint pinkish appearance while on the ground but when in flight the underparts were 
very prominently pinkish. They fed for 20 minutes and when startled took flight and alighted among 
a number of other birds at the edge of the Salton Sea. Records of Roseate Spoonbills are rare for 
California but there are reports for Imperial County in 1909, 1913 and 1927.—WILLIAM A. WOOTEN, 
United States Fish and Wildlife Service, Los Angeles, March 12, 1952. 
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NOTES AND NEWS 


The painting of the Massena or Mearns Quail 
(Cyrtonyx montezumae) reproduced as the fron- 
tispiece of this issue is the eighteenth in the series 
of paintings by Andrew Jackson Grayson to ap- 
year in The Condor. This color plate was given 
by Louis Cass, Sr., to whom all readers of the 
journal are indebted. Grayson painted this spec- 
tacular quail from specimens taken at Guadala- 
jara, Mexico, in May of 1866. 


We learn as we go to press of the death of 
Joseph S. Dixon in Escondido, California, on 
June 23, 1952. 


A recent paper by George H. Lowery, Jr. (A 
Quantitative Study of the Nocturnal Migration 
of Birds, University of Kansas Publications, Mu- 
seum of Natural History, vol. 3, no. 2, pp. 361- 
472, 1951) describes the success attained by a new 
method of studying the movement of birds at 
night, using a telescope to count the silhouettes 


* passing before the disc of the moon. In the spring 


of 1948, over 200 ‘ornithologists, students, and 
astronomers put this method to work at 30 wide- 
ly separated stations on the North American con- 
tinent. No particular effort was made at that time 
to enlist the aid of observers in the West. As a 
result, all the country west of the Great Plains 
was represented by ony a single station in Cali- 
fornia. 

Improved mathematical techniques now permit 
the processing of data in unlimited quantities. 
Accordingly, a second cooperative project is being 
scheduled for the fall of 1952—a project that is 
expected to be truly nationwide. The observa- 
tional procedure is a simple one. Anyone with 
access to a telescope has an opportunity to con- 
tribute tremendously to the solution of the many 
puzzling problems connected with the movement 
of birds at night. Details regarding both the 
method and other aspects of the problem may be 
secured by writing at once to Robert J. Newman 
at the Museum of Zoology, Louisiana State Uni- 
versity, Baton Rouge, Louisiana. 


Richard F. Johnston has been appointed as 
one of the Assistant Editors of The Condor as of 
June of this year. 


COOPER CLUB MEETINGS 
ANNUAL MEETING 
Scientific Sessions 


At the Twenty-third Annual Meeting of the 
Cooper Ornithological Club held at the Califor- 
nia Academy of Sciences, San Francisco, May 9 
and 10, 1952, the following papers were presented 
on the scientific program: A Method for the Ob- 
jective Study of Bird Song, William R. Fish; 
The Refractory Period for Photostimulation in 
Zonotrichia, Alden H. Miller; Preliminary Ob- 
servations on the Differentiation and Growth of 
Down Feather Papillae, Robert E. Bailey; The 
San Francisco Bay Region Nesting Survey, 
Charles G. Sibley; Plant Succession and Quail 
Reproduction, Ian I. McMillan; The Daily Ac- 
tivity Cycle in Arctic Birds, Frank A. Pitelka; 
Preliminary Report on Color Variation and En- 
vironment in the Wren-tit, Darl E. Bowers; Feb- 
ruary on Barro Colorado in the Panama Canal 
Zone, Junea W. Kelly; Birds of the Tzitzio Re- 
gion, Michoacan, Mexico, John Davis; Intestinal 
Morphology of Gallinaceous Birds in Relation to 
Food Habits, A. Starker Leopold; The Problem 
of Adaptation in the Galapagos Finches (Geo- 
spizinae), Robert I. Bowman; An Incredible Bird 
from a Cave Deposit in Nevada, Hildegarde 
Howard; Discovery of an Early Publication on 
the California Condor, Lois Chambers Taylor; 
Comparative Ecology and Behavior of Hybridiz- 
ing Titmice in Texas, Keith L. Dixon; Breeding 
Bird Populations in Relation to Plant Succession, 
David W. Johnston; Species Characters and Hy- 
bridization in Certain Empidonax Flycatchers, 
Allan R. Phillips; Ecologic Comparisons of Avi- 
faunas, George W. Salt; The Changing Habitat 
of the Western Robin in Southern California, 
Kenneth E. Stager; Junior Nature Museums, an 
Answer to the Conservation Problem; John Rip- 
ley Forbes; The Status of Certain Species in the 
San Francisco Bay Region, Charles G. Sibley; 
Variation in the Booming Nighthawks of West- 
ern North America, Robert K. Selander; An 
Analysis and Survey of Contemporary Bird 
Painting, Gene M. Christman; The Problem of 
Molt of the Tarsal Scutes in Birds, Robert W. 
Storer. 








NORTHERN DIVISION 


Fesruary. — The monthly meeting of the 
Cooper Ornithological Club, Northern Division, 
was held on Thursday, February 7, 1952, at the 
University of California, Berkeley. The following 
names were proposed for membership: John B. 
Bushman, Salt Lake City, Utah, by Wm. H. 
Behle; Vaughan MacCaughey, 726 Cragmont 
Ave., Berkeley, Calif., by Junea W. Kelly; Sylvia 
L. Thomssen, 56 Avon Road, Berkeley, Calif., by 
Alden H. Miller; Willis V. Woodbury, Reno, 
Nev., by Ned Johnson; Paul J. Keating, Tacoma, 
Wash., by Gordon D. Alcorn; John D. McCarty, 
Jr., 1020-East 21st Street, Oakland, Calif., by 
Frank A. Pitelka; and Robert V. Golden, Route 
2, Box 709, Los Altos, Calif., by Charles G. 
Sibley. 

Mr. Howard L. Cogswell and Dr. Charles G. 
Sibley reported their observations of Townsend 
Solitaires in California this winter. 

The speaker of the evening was Mr. E. W. 
Pfeiffer of the Museum of Vertebrate Zoology, 
who presented a motion picture and commentary 
entitled, “Glimpses of Various Birds of Prey from 
North America and Africa.”—Rosert I. Bow- 
MAN, Secretary. 


Marcu.—The monthly meeting of the North- 
ern Division of the Cooper Ornithological Club 
was held on March 6, 1952, at the University of 
California. The following names were proposed 
for membership: Mr. Wm. Doggett, 2125 Union 
St., Eureka, Calif., by Robert I. Bowman; Mrs. 
Lester H. Brubacker, 181 Mountain View Ave., 
San Jose, Calif., by Charles G. Sibley. Mr. D. W. 
Johnston reported Allen Hummingbirds seen in 
Marin County on February 4 by Mr. Robert A. 
Norris. Allen Hummingbirds were reported in 
Richmond during the first week of February. 

The speaker of the evening was Dr. Seth B. 
Benson, who presented an illustrated account of 
“Distributional Areas for Vertebrate Animals in 
Baja California.”—Rosert I. BowMAN, Secretary. 


Aprit.—The monthly meeting of the Northern 
Division of the Cooper Ornithological Club was 
held on April 3, 1952, at the University of Cali- 
fornia. The following names were proposed for 
membership: Mr. David L. Samuels, Atherton, 
Calif., by Charles G. Sibley; Mr. Albert Schnit- 
zer, 922 Lakeside Place, Elizabeth 3, N.J., by 
Junea W. Kelly. 

Recent publications reviewed or noticed were: 
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Proceedings of the Xth Ornithological Congress 
of Uppsala, Sweden; A. A. Allen’s “Hunting Birds 
with Camera; and Charles G. Sibley’s “The Birds 
of the South San Francisco Bay Region.” 

The speaker of the evening was Dr. Frank A. 
Pitelka, who gave an illustrated lecture entitled 
“A Summer Season in Northern Alaska Bird-life.” 
—Rosert I. Bowman, Secretary. 


SOUTHERN DIVISION 


Marcu.—The monthly meeting of the South- 
ern Division of the Cooper Ornithological Club 
was held March 25, 1952, at the University of 
Southern California. The following names were 
proposed for membership: LeRoy William Giles, 
280 E. Front St., Fallon, Nev., and Florence Nora 
Poyser, Box 1, Boulder City, Nev., both by G. W. 
Gullion; Mrs. Carlos E. Gibson, 9980 Beachy 
Ave., Pacoima, Calif., by K. E. Stager; Frank 
A. Stoerman, 17214 Westport Ave., Kansas City 
2, Mo., by Harold C. Hedges; Paul Schwartz, 
% York Venezuela, C.A., Apartado 1766, Cara- 
cas, Venezuela, and H. R. Vance, Terrace, British 
Columbia, Canada, both by T. R. Howell; 
Charles Tuttle Drummond, Box 93, Rt. 1, Mon- 
tague, Calif., Walter K. Dunlap, 103 Ardmore 
Rd., Berkeley 7, Calif., Mrs. Paul H. Fairbanks, 
U.S. Forest Service, Miramonte, Calif., George 
Elford Hudson, 303 Side St., Pullman, Wash., 
Howard Knight, Weber College, Ogden, Utah, 
Ralph J. A. Stern, 305 Clay St., San Francisco 11, 
Calif., and Arthur C. Twomey, Carnegie Museum, 
Pittsburgh, Penn., all by C. V. Duff. 

H. L. Cogswell, speaker of the evening, dis- 
cussed “Physical Features of the Territories of 
Birds of Chaparral and Coastal Sagebrush.”— 
Dorotuy E. Groner, Secretary. 


Aprit.—The monthly meeting of the Southern 
Division of the Cooper Ornithological Club was 
held on April 29, 1952, at the University of 
Southern California. The following names were 
proposed for membership: Mrs. C. R. B. Combel- 
lack, 3021 Friendly St., Eugene, Ore., by Gordon 
W. Gullion; Harry J. Reidsma, 100 N. Mans- 
field Ave., Los Angeles 36, Calif., by W. J. Shef- 
fler; Earl Axel Anderson, 7335 N. Odell Ave., 
Chicago 31, Ill., Lyde William Bro, 236 Palisades 
Ave., Santa Monica, Calif., and Homer V. Grif- 
fin, Paonia, Colo., by C. V. Duff. 

Dr. Barbara Blanchard Oakeson spoke on “The 
Natural History of Mountain Village, Alaska,” 
illustrating with Kodachrome slides—DoroTHy 
E. Groner, Secretary. 
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Adams, William H., R.F.D. 2, Box 246, Selma, 
Ala. 1952. 

Adams, Velma, 714 S. Oxford Ave., Los Angeles 
5, Calif. 1949. 

Adelson, Richard H., 34 Wensley Dr., Great Neck, 
N.Y. 1950. 

Ainsworth, Cynthia, 1840 S. 8th Ave., Monrovia, 
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Baily, A. Lang, III, R. D. 3, Box 136-B, Little- 
ton, Colo. 1952. 

Baily, Fisher C., 1229 Ralston St., Reno, Nev. 
1945. 

Baker, John H., 1165 5th Ave., New York 28, 
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Bixler, Francis A., Box 1231, Powers, Ore. 1950. 
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Bryant, Harold C., Grand Canyon National 
Park, Ariz. 1910 (1920) [L.]. 
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Bryens, Oscar McK., 231 S. Main St., Three Riv- 
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Address C. V. Durr, Business Manager, 
1922 Tamarind Avenue, Hollywood 28, California 


Send dues, address changes, and advertisements to 
Jack C. von Bloeker, Jr., Treasurer, 
161 West 121st St., Los Angeles 61, California 


For Sale, Exchange, and Want Column—Each Cooper Club member is entitled to one short adver- 
tising notice in any issue of the Condor free. Notices of over 3 lines will be charged for at the rate of 
25 cents per line. 


For SaLE—North American Recent Mammals, 1923, Miller, $2.00; Birds of West Indies, 1889, 
Cory, $4.50; A.O. U. Check-list N. A. Birds, 1910, $2.00; Bent’s 107, $30.00; Game Birds of Calif., 
Grinnell, Bryant, and Storer, $12.50; Birds of Guatemala, Griscom, $2.50; postage extra —L. M. Huey, 
Natural History Museum, Balboa Park, San Diego 1, Calif. 


For Sate—Dawson’s Birds of California, Sunset Deluxe Edition, excellent, never-been-used con- 
dition. Any reasonable offer accepted.—Paut C. LEnMman, 686 Dennis Ave., Chula Vista, Calif. 


For Sate—Every book unused—fine as day off presses. Bird books of following states: Forbush 
—Massachusetts, 3 vols., ’25, ’27, °29; Dawson—California, Patrons’ Ed. Deluxe; Howell—Florida; 
Bailey—Florida; Howell—Alabama; Oberholser—Louisiana. Also, Taverner—Western Canada; Tav- 
erner—Eastern Canada; Murphy—Bird Islands of Peru; Chapman—Camps and Cruises. Pacific Coast 
Avifaunas Nos. 14, 17, 18. Condor, 1925-1937. Rosendahl and Butterworth—Trees of Minnesota. 
Marshall—Mosses and Lichens. Dunham—Mosses. Rhoads—Mammals of Penn. and New Jersey. 
Ditmars—Reptile Book. Nature Lovers Library, vols. 1 to 4. Jour. Mammalogy, 1926-1929. Zeiss, 
18X50, excellent. Zeiss, 1250, like new. Offers?p—Ciirrorp MArBuRGER, Franklin and Marshall 
College, Lancaster, Pennsylvania. 


For SAtE—We have come into possession of 5 copies of The Condor volume 5 in new condition. 
This volume has been out of print for years. The first five checks for $12.00 will receive these rare sets 
postpaid—Tuomas R. Howe tt, Assistant Business Manager, Cooper Ornithological Club, Dept. of 
Zoology, Univ. of Calif., Los Angeles 24, Calif. 


MUSIC IN NATURE 
By Love M1r1er 

Four 12-inch, vinylite (non-breakable) phonograph records with over 50 bird songs and animal 
sounds. 

This popular talk by Loye Miller is again available. Music in Nature is an informal discussion 
of the five elements of music—time, tone, tune, timbre, touch—in relationship to bird songs and 
animal sounds. These sounds are reproduced by Professor Miller’s own vocal and whistled imitations. 
Highlights are the four calls of the California Quail, the songs and cries of the goldfinch, wolf, horned 
owl, tree-toad, and meadowlark, and the amazing combination of tongue flutter, whistle, and grunt 
used to reproduce the sound of the Sandhill Crane. Fifty of the bird songs and animal sounds are 
applicable in any state of the Union. This material is ideally suited for all grades of classroom instruc- 
tion and is being used by many school districts throughout the country. 

Loye Miller has made field studies of natural sounds for more than fifty years. As Professor of 
Biology in the University of California at Los Angeles, he has long been noted as a scientist and teacher 
and for his leadership in nature study groups and for his talks about birds and animals. 

The University of California has given The Cooper Ornithological Club the right to sell 
Music in Nature as a contribution to ornithology. 

The four discs, seven sides recorded, $7.50 plus 3% state sales tax in California. 


Send your order with check payable to 
THE COOPER ORNITHOLOGICAL CLUB 
% Department of Zoology, University of California, Los Angeles 24, California. 





PRICE LIST OF PUBLICATIONS ISSUED BY THE 
COOPER ORNITHOLOGICAL CLUB 


January 1, 1952 


In issuing this new list we have made many changes but have endeavored to price the items as 
low as is consistent with our limited editions and in accordance with a recent inventory. Many of our 
publications are now nearly depleted and some entirely sold out. All these publications are sent post 
paid anywhere in the United States; for sales in California please add 3% sales tax on all items 


except the Condor journal. 


We are continually buying in old “Club” publications and at times can supply complete files. 


Send us your want list. 
THE CONDOR 
Vol. I , (1899) “Bulletin of the Cooper Ornithological 
Club’ (Out of print) 
Vols. II to VII (1900-1908) The — (Out of print) 


Vols. VIII to IX (1906- 1907) The Condor, com- 
plete, each volume - - . - - $12.00 


Vols. X to XIII (1908-1911) The Condor, com- 
plete, each volume - - - - - -- 

Vols. XIV to XXIV (1912-1922) The Condor, com com- 
plete, each volume - - - - a 

Vols. XXV to XXXII (1923- 1930) The Condor, 
complete, each volume - - -- 


Vols. XXXIII to 46 (1931- 1944) The Condor, com- 
plete, each volume - - - e 


Vol. 47 (1945) The Condor, complete - - - ~- 


Vols. 48 and 49 (1946-1947) The Condor, com- 
lete, containing reprinted issues of three num- 
Eau@ie =: ..s cc. 3 se 


$8.00 
$6.00 
$8.00 
$6.00 
$8.00 
$8.00 
$6.00 


Vols. 50 to 53 (1948-1951) The Condor, original 
issues complete, each volume - - , +. 


PACIFIC COAST AVIFAUNA 


No. 1, ay | Birds of the Kotzebue Sound Region, Alaska; 
80 pp., l map - - - $1.00 
By J. Ganon 
my 5, ae Se «oe On Os FS ) 
lornia; 22 pp. --- of print, 
By R. C. McGrecor 

ms 3, 1902 Check-list of California >a i A 
2 maps 5 


ae iG z 
No. 4, 1904 Birds of the Huachuca Mountains, Arizona; 
7S pp.- - = -_- = = = = = = (Out of print) 
By H. S. Swartz 
No. 5, 1909 A Bibliography of California Ornithology 
166 pp. - - - = (Out of print) 
By J. Ganzi. 
No. 6, 1909 Index to the Bulletin of the Cooper Orni- 
thological Club, vol. I (1899), and its continuation, 
The lor, vols. II to X wencdnammin” pp. 


Out of print 
By Henry B. Kazprnc 4 4 
No. 7, 1912 Birds of the Pacific ee a Sten Oe. 
fornia; 122 pp.- - - “2+ 2 = $55 
By G. Wauerr 
7 8, 1912 A Systematic List of the eT 
3 pp.- - - cceee 
By J. Ganzi 
ae S a The Birds of the Fresno District; 


By J. G. Tim 
~_ 10, 1914 Distributional List of the Birds of Arierob 


133 pp., 1 map - | - - o ee @ 
H. S. Swanrn 
Avifauna 10, we include the 


$ SO 


(With all eete 
supplement.) 
Supplement to Pacific Coast Avifauna No. 10. The author, 
Anders H. Anderson, has brought this state list up to 
date. Reprint from The Condor, 36, March, 1934, 
Mr WEss sc mee ewe se ws es 


No. 11, 1915 A Distributional List of the Birds of Cali- 


omnia; 217 pp. 3 mape- - + 2 2 = = = $1.00 
GRINNELL 


No. 12, 1916 Birds of the Southern California Coastal 
Islands; 127 pp., 1 map- - - - $.50 
By A. B. Howxt 


No. 13, 1919 Second Ten Year Index to The Condor, 
volumes XI-XX (1909-1918); 92 pp. - - - $3.00 
By J. R. PEMBERTON 
No. 14, 1921 The Birds of Montana; 194 PP. 35 illus- 
trations - - - - $3.00 
By Azeras A. SAUNDERS 
No. 15, 1923 Birds Recorded from the Santa Rita Moun- 
tains in Southern Arizona; 60 pp., 4 illustrations. $ .50 
By FLorENceE MERRiAM BAILEY 
No. 16, 1924 Bibliography of California a, J 
Installment; 191 Pp. -- a ~ 
By J. Gana 
No. 17, 1925 A Distributional List of the Birds of British 
Columbia; 158 pp., colored frontispiece and map, 26 
line maps, 12 ills. - = $2.00 
By ALLAN Brooxs and ‘Haze s. ’ SwaRTH 
No. 18, 1927 Directory to the Bird-life of the San Fran- 
7 Bay Region; 160 PP. one map, colored = 
“By JoszrH Gunna and Mancarer W. Wrrne 
No. 19, 1929 Birds of the Portland Ares, Oregon; 54 
21 illustrations -- d 
By Sran.ey G. Jewert | and Ina N. ‘GasarExson 
No. 20, 1931 Third Ten Year Index to The Condor, vol- 
umes XXI-XXX ng 152 pp. - - - $3.00 
By G. Watetr 
No. 21, 1933 Revised List of the Birds of Southwestern 
California; 204 pp. - - = = = = $2.00 
By G. Wruerr 
ms 28, 1934 Birds of Nunivak Island, Alaska; 
PP- - - == = = = e+ se we ee 
By H. S. Swartn 
No, 23, 1936 The Birds of Nevada; 145 pp. - - 
(With all orders for Avifauna 23, we include the 
supplement.) 


$1.00 
$2.50 


By Jean M. LinspALe 
Supplement to eS Coast Avifauna No. 23. The author, 
Jean M. Lin: has brought this state list up to date. 
Reprint from The Condor, 33, September, 1951, 
pp. 228-249 - - - - «- - $ .50 
No. 24, 1936 The Birds of the Charleston Mountain 
Nevada; 65 pp., Be lax “ss e = 
A. J. van Rossem 
No. 25, 1937 The yon History of Magpies; 234 pp., 
colored frontispiece. in paper covers - $3.00 
Bound in full — cloth - - - - = = = $4.00 
By Jean M. LinspaLe 
No. 26, 1939 Bibliography of California Ornithology ; _ 
nstallment; 235 pp. - - - =- $2.00 
By J JoserH GRINNELL 
No. 27, 1944 The Distribution of the Birds of California; 
608 pp., 57 distributional mape, colored frontisplece. 
Bound in paper covers - -- - - = $7.00 
3a. 00 


Bound in strong buckram - - -- 
By Josep GrInNELL and ALDEN i. “Maze 
ndex to The Condor, 
153 pp. 
$4.00 


No. 28, 1947 Fourth Ten Year I 
volumes XXXI-XL (1929-1938) ; 
Bound with paper covers - - - - = = « 
Bound in strong buckram - - - - - = = $5.00 
By Joun McB. Rosertson 
No. 29, 1950 Distributional Check-list of the _, ¢ 
Mexico, Part 1; 202 PP.» two colored plates. Bound wi 
paper covers - - - + 
By Hersert FRIEDMANN, Luptow Gaiscom and 
Rosert T. Moore 
No. 30, 1951 Fifth Ten Year Index to The Condor, 
volumes 41-50 (1939-1948); 117 pp. 
Bound with paper covers - - - - - 


Bound in strong buckram - - no « 
By Jean M. LINSDALE 


For Sale by 
COOPER ORNITHOLOGICAL CLUB 
Thomas R. Howell, Assistant Business Manager 
Department of Zoology, University of California, Los Angeles 24, California 





